NEXT MONTH 


Not since April, 1932 have Chem & 
Met editors presented a thorough-going 
report on “Fuels for Chemical Process 
Industries.” Tremendous developments 
since that time have greatly affected 
inter-fuel and inter-energy competition 
for our billion dollar heat and power 
bill. Next month we plan to present a 
study of the economic and technical 
trends that have an important bearing 
on the selection and use of fuels ior 
steam and power generation. Chemical 
engineers responsible for both quality 
and cost of product in the process in- 
dustries should welcome such a study. 
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Typical Allis-Chalmers Lo-Maintenance Motor inIndiana 
Coal Tipple Operates Conveyor ... Handles 4,000,000 


Tons in Five Years . 


. Without a Cent for Repairs! 


Get Motor Puslieninance Like This In YOUR Plant! 


IN A TIPPLE, coal dust fills the air 
and normal hard-pounding use offers 
a real challenge to motor operation. 
Definitely it’s no place for molly- 
coddle motors . . . 


That’s why — five years ago when 
the Snow Hill Coal Corporation con- 
structed a new tipple at Terre Haute, 
Indiana, it was specified that 25 Allis- 
Chalmers Lo-Maintenance Motors be 
used to drive the various equipment 
in the plant. 


Today, not only the motor illus- 
trated here, but every one of those 25 
motors is still giving 100% service 

. . living up to Allis-Chalmers repu- 
tation for amazingly low maintenance. 


Explosion-Proof 


General Purpose 


This is exactly the same kind of 
money-saving, dependable motor per- 
formance that Lo-Maintenance 
Motors are giving in thousands of 
other plants throughout the country. 


For Lower Power Costs! 
That’s because the whole line of Lo- 
Maintenance Motors is designed and 
built to give performance that’s more 
than just a rated horsepower. It’s 
performance based on such outstand- 
ing features as indestructible rotor, 
distortionless stator, high carbon steel 
frame, no stint or skimp in materials 
or workmanship. 


If you want motor performance 
like this in YOUR plant, call the en- 


Splash-Proof- 


A. K. HERT, GENERAL SUPERIN- 
tendent of Snow Hill Coal Corpora- 
tion, says—‘““Twenty five Allis-Chalmers 
Motors carry the full power load for 
all operations in our tipple. I can’t 
imagine much tougher motor condi- 
tions, and yet those motors have never 
given us a moment’s worry.” 


As an example of this extra-perform- 
ance, the 25-hp totally-enclosed fan- 
cooled Lo-Maintenance Motor illustrat- 
ed here, has moved 4 million tons of 
coal along the conveyor—5 years on the 
job and not a penny spent for repairs! 


gineer in the district office near y 
or write Allis-Chalmers, Milwauk 
Wisconsin. 
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S. D. KIRKPATRICK, Editor 


FEBRUARY, 1941 


ONCE EACH YEAR the editors of Chem. & 

Met. turn amateur economists and statisticians, 
bending every effort to compile and interpret the 
basic facts and figures bearing on the chemical 
and process industries. This year that problem is 
more complicated than usual. The national defense 
program introduces present and _ prospective 
demands for chemicals that distort or upset all 
normal calculations. But our economic problems 
—important as they seem to us—dwarf into 
insignificance when compared with those that this 
same program is placing on the American people 
as a whole. Some time, and soon, we have to begin 
thinking about the costs of defense and how we are 
going to pay the bills. 

Dr. Harold G. Moulton of the Brookings Institu- 
tion is one of the few real economists who can see 
through the maze of conflicting theories and 
practices. From his recent, continuing research, 
which is supported by the Falk Foundation of 
Pittsburgh, he has prepared a most interesting 
pamphlet entitled ‘‘Fundamental Economic Issues 
of National Defense.’’ In it he asks four basic 
questions that are in the mind of everybody today. 
More important, he answers these questions in a 
way that should encourage better thinking on the 
part of all of us who are willing to face courage- 
ously the vital issues involved. 

Question 1. Will the national defense program 
require extensive readjustments in the economic 
life of the nation? His conclusion, from an 
exhaustive study, is that during the next three fiscal 
years our economy can absorb this additional 20 
billion dollars of non-productive enterprise without 
profound disorganization or reduction in living 
standards, provided we do certain important things. 
We must decide whether we are going to build 
additional plants in order that normal consump- 
tion of peace-time goods can go on expanding as 


usual, or whether, in the interest of maximum 
speed in the defense effort, we should curtail pro- 
duction and consumption of non-essentials. He 
favors the latter course. By converting our peace- 
time equipment to war-time use, he believes that we 
would minimize distortions in the productive sys- 
tem and at the same time build up a backlog of 
demand for consumption goods which should help 
tide us over the inevitable transition. But have 
we the courage to do it? 

Question 2. Can the defense program be financed 
without an enormous increase in the public debt? 
The answer is ‘‘Yes, we must!’’ To meet these 
added costs out of current income will call for a 
tremendous effort. Higher taxes—approaching 25 
percent of the national income—are only a part. 
Non-military public works must be cut to the bone 
and rigid economy practiced (for a change) in all 
governmental administration—federal, state and 
local. If we don’t achieve a balanced budget 
during the coming period of high national income, 
the chances are we never will. 

Question 3. Is it possible to carry through the 
defense program without a great inflation of com- 
modity prices? Again the answer is ‘‘ Yes’’—but 
again the preventative is bitter medicine—sound, 
but unpopular fiscal and credit policies, wisely 
administered. 

Question 4. Are we inevitably faced with a 
catastrophic economic collapse at the end of the 
war? Here the answer depends pretty much on 
what has already been noted above. If we can 
maintain financial equilibrium in the emergency, 
we shall be stronger than if we had merely added 
more billions to the national debt. If we can 
prevent price inflation, we need not worry about 
price deflation. If we can increase productive 
efficiency by making prompt use of new scientific 
discoveries and inventions and by installing more 
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efficient plants and equipment, then the United 
States should be able to produce more goods at 
lower prices than ever before. 

So, it would seem, there is nothing in the defense 
program that is intrinsically impossible of eco- 
nomic achievement. But as the war effort expands, 
our problem becomes more and more complex. 
The efficiency with which we carry through the 
defense program and, in fact, the future of 
industry in America, will depend largely on the 
wisdom and courage with which these basic eco- 
nomic issues of national policy are attacked and 
settled. 


TRUSTS AND ANTI-TRUSTS 


A PROMINENT OrriciAL of the U. S. Department of 
Justice tells an amusing off-the-record story. <A 
prosecution had been ordered against a group of 
manufacturers who had signed an agreement which 
was quite evidently in restraint of trade. One of 
the group called the government attorney aside and 
told him confidentially that he thought the whole 
matter should be dropped. ‘‘The truth is,’’ he said, 
‘**that we did sign the agreement, but nobody ever 
lived up to it.’’ 

A prominent trade association executive raised 
this question: If it were the law of the land that 
every manufacturer in every industry should post 
all his prices and pool all information on produc- 
tion and shipments with that of all his competitors, 
would there be more or fewer violations of such a 
law than is the case with the Clayton Act today? 
The government official refused to conjecture a 
decision ; but countered with the comment that the 
anti-trust laws have usually been applied to protect 
one division of industry against another rather 
than, as many are inclined to think, as a govern- 
mental persecution of business. 


KNOW YOUR CUSTOMER BETTER 


Few CHEMICAL manufacturing industries have ever 
made as thorough a study of their customers’ prob- 
lems as has recently been completed by the manufac- 
turers of fertilizer through the National Fertilizer 
Association. That study was conducted over a 
period of a year by means of direct interviews with 
32,000 farmers who used fertilizer. Each interview 
was separately reported by a field man and the 
results have been analyzed and tabulated for com- 
plete and useful interpretation. 

Chemical engineers will find the survey results 
of some interest to them because they show the 
influence of different crops, different areas, and 
different types of agriculture on the actual con- 
sumption of chemicals. It will be well worth while 
for any engineer or executive having to do with 
nitrogen, phosphorus, or potash chemicals to study 
the meanings underlying the opinions gathered 
directly from the ultimate farmer-users. 

But the fertilizer makers also must study the 
results with the utmost care. Perhaps the most 
important conclusion indicated on first study re- 


lates to the customer group which needs education 
with respect to fertilizers. Apparently the general 
storekeeper who sells the fertilizer ‘‘over the 
counter’’ to the farmer himself is the man most 
in need of help and guidance. He is depended upon 
moreover by two out of three of the farmers inter- 
viewed. He apparently is more important than the 
county agent, the agricultural press, farm schools, 
advertising and all other influences put together. 
The fertilizer industry has probably known this 
vaguely, if not definitely. But now there is no 
excuse for ignoring these merchants who furnish 
the last and most potent word of advice regarding 
what the farmer buys. Even the chemical indus- 
tries indirectly interested will also want to take 
account of this fact. 

It is not amiss to suggest that a number of other 
industries that have great concern with the buying 
habits of ultimate consumers might well imitate for 
their own good the comprehensive, fact-finding 
job which has been done so well by the National 
Fertilizer Association. 


SEEK SUBCONTRACTOR’S AID 


WASHINGTON now gives greater emphasis to the 
need for speedup by subcontracting as well as by 
direct action. Not all chemical contracts will per- 
mit very much farming out of subsidiary parts 
of the job, but where this can be done, it should 
be—for several -reasons. 

Most big chemical companies will be delighted 
to subcontract any part of their job which they 
ean get others to do for them efficiently. This will 
not only relieve them of excessive burdens, but 
also stabilize the smaliar company operations. 
It will also prevent further expansion of capital 
investment on properties that may not have any- 
thing to do after the present emergency supplies 
have been produced. These three advantages 
combine in a very potent argument for this type 
of inter-company cooperation where it is feasible. 

Some chemical engineers will doubtless suspect 
in this desire of Washington some element of 
‘*‘anti-bigness’’ effort. That may be a minor factor 
in some cases. But those in charge of defense 
production are very sincere in their feeling that 
the overload of defense manufacture has got to 
be spread more widely than at present or some of 
the larger units which are taking on tremendous 
new loads may break down under the strain. The 
idea is going to have a serious tryout, therefore, 
and far-seeing chemical executives will want to 
consider its significance for their own enterprises, 
even in eases where the practical advantage is 
not immediately evident. 

Incidentally, if there are any small companies 
whose plants are not already busy, they can well 
make a few calls on their big neighbors who seem 
overbusy to see if there is not some way in which 
there can be useful subcontracting of jobs which 
the smaller firms may do for the overbusy larger 
enterprises. 
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THE 1940 ANNUAL 


TO STOCK HOLDERS, CUSTOMERS AND EMPLOYEES OF 


FOR THE THIRD time in recent years, the editors 
of Chem. & Met. are privileged to report the ‘‘ Facts 
and Figures of American Chemical Industry.’’ In 
September, 1937, and again in September, 1939, 
were presented the basic statistics and factual in- 
formation needed for a better understanding of this 
important and rapidly growing field. In the follow- 
ing pages another public accounting and interpreta- 
tion has been combined with the detailed commodity 
reports and studies that have long featured the 
Chem. & Met. series of annual review and statistical 
numbers.—The Editor. 


AMERICAN Chemical Industry has just completed 
the best year in its history. Its business has topped 
by about 15 percent the record output of $1,137,- 
490,000 just reported by the U. S. Census of Manu- 
factures for 1939. It has pushed production, not 
only for domestic peace-time products but also for 
those commodities needed by the national defense 
program. Exports have risen to the highest levels 
ever recorded. Research and development have not 
been seriously interrupted, although threatened 
lately by possible shortage of man-power. Chemical 
prices have been held to lower levels than those for 
most other commodities. Higher than average wages, 
shorter hours and improved working conditions 
have helped the industry to maintain its excellent 
relations with its employees. There have been few, 
if any, strikes of consequence in chemical plants. 
Public relations continue to be cordial. Financial 
strength is evidenced from the high return on in- 
vested capital and continued growth. 

But all the picture cannot be painted in such rosy 
hues. Mounting taxes, to which the industry is par- 
ticularly susceptible because of its relatively high 
earnings, threaten to stifle or discourage its con- 
tinued growth by removing incentive to risk capital 
on new ventures. Chemical industry’s vital rela- 
tions to the national defense have led to tremendous 


demands being placed on it by a government that 
sometimes ill-conceals a desire for nationalization or 
at least for greatly increased federal control. Infla- 
tionary tendencies arising in other industries that 
supply raw materials have affected a few chemical 
prices, despite the industry’s desire to maintain 
their long-time, downward trend. Personnel prob- 
lems, particularly in the case of technically trained 
men, were beginning to pinch in a few places toward 
the end of 1940. But for the industry as a whole, 
1940 adds up to a very good year—and an excellent 
start for what’s ahead. 


AMERICAN Chemical Industry faces an uncertain 
future with the courage and confidence that have 
come from hard-earned experience. It has willingly 
accepted the challenge and responsibility for creat- 
ing its share of America’s ‘‘arsenals for democ- 
racy.’’ It looks forward with some slight apprehen- 
sion to the economic and social problems that must 
inevitably come when industry is demobilized again 
for peace-time pursuits. Yet there is considerable 
encouragement in the belief that if research and 
development are permitted to continue on their 
present scale, they will help make that transition 
easier by opening up new markets and opportunities 
for service. Broadly speaking, there is scarcely any 
conceivable limit to the growth of unhampered 
chemical enterprise in this country. 

Immediately ahead in 1941 is the prospect of per- 
haps another 15 percent increase in activity, pro- 
vided there is no interruption in the preparedness 
program. The first of the large government-owned 
chemical munitions plants will get into large-scale 
production by early summer. Others will require 
many more months for their construction and equip- 
ment, but chemical industry is already preparing to 
supply their raw material requirements. 

Export demands, which in some cases have ex- 
ceeded the industry’s facilities for supplying them, 
are expected to continue at their recent high levels. 
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REPORT 


AMERICAN CHEMICAL INDUSTRY 


To send $20,000,000 of chemicals abroad each month 
in 1941 would call for a considerable expansion of 
production capacity in a number of different lines. 
This emphasizes once again the likely shortages of 
chemical engineering equipment and construction 
facilities that may well develop during 1941 if 
present trends continue. 

Prices and delivery are going to assume even 
greater significance this year. The present informal 
and voluntary system of priorities is certain to 


become more stringent as long as the war continues 
in Europe. Considerable power and authority have 
already been delegated to the new defense agencies 
in Washington, and as the need arises these powers 
will undoubtedly be exercised. This will mean that 
some divisions of chemical industry are going to be 
favored over less essential or non-essential classifica- 
tions. The resulting problem cannot yet be clearly 
defined but it is well to begin to anticipate its nature 
and possible solutions. 
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Chemical Industry's Remarkable Growth 


A COMBINED BALANCE sheet of the assets and 
liabilities of all the several hundred companies that 
comprise the American Chemical Industry, has 
never been compiled. Perhaps the nearest approach 
is that sponsored by the Securities and Exchange 
Commission in its annual ‘‘Survey of American 
Listed Corporations.’’ In December 1940 it released 
a detailed report of 21 companies in the chemical 
and fertilizer industries, each of which had assets 
of over $10 millions. Fortunately, there is a reason- 
able similarity between this group and the American 
Chemical Industry as a whole. 

It should be pointed out, however, that four of 
these companies are engaged in fertilizer manufac- 
ture—an industry that differs considerably from 


chemicals in its financial aspects. Also the inclusion 
of such large companies as duPont, Carbide and 
Allied introduces holdings in certain other indus- 
tries that are chemical processing rather than manu- 
facture, e.g., rayon, cellophane, ferro alloys, carbon 
and coal products. 

The combined volume of business for these 21 
enterprises amounted to $984 millions in 1939. 
Their combined operating profit of $179 millions 
was 18.2 percent of sales. Depreciation and deple- 
tion charges amounted to $62 millions or 6.3 percent 
of sales. Of the 21 companies, 20 reported oper- 
ating profits and only one reported an operating loss. 

Combined profit after all charges (including non- 
operating gains and losses, prior claims, interest and 


. COMBINED BALANCE SHEET AND PROFIT AND LOSS STATEMENT 


ASSETS 
Thousands of Dollars 
PERCENT 
ITEMS AMOUNT OF TOTAL 

Cash ond Cash Items .....-. 269,052 15.0 
Marketable Securities ...... 51,657 2.9 
Trade Receivables** .....-. 115,046 6.4 

Total Current Assets**. ... . 646.688 36.1 
Investment in Affilictes** . .... 32.192 18 
Other Security Investments** .. . 279.085 15.6 
Other Non-Security Investments**. . 2.618 
Other Investments Not Segregated** . 1,100 -l 

Total Investments** ..... 314,995 176 
Land, Buildings and Equipment**. . 741,852 41.4 
Deferred Charges** 9.733 5 

Reserves Deducted Above: 

Por Current Assets. .... 9.554 


For Investments. ..... + 820 
For Land. Buildings and 


*Following companies. each having assets over $10.000.000 were included 
im this study by W. P. A. for U. S. Securities and Exchange Commission: 
Air Reduction Co.. Inc.; Allied Chem. and Dye Corp.; The American Ag. 
Chem. Co. (of Del.); Atlas Powder Co.: Columbian Carbon Co.; Commer- 
cial Solvents Corp.; The Davison Chem. Corp.; The Dow Chm. Co.; E. 1. 
du Pont de Nemours and Co.; Hercules Powder Co.; Interchemical Corp.; 
International Ag. Corp.; Mathieson Alkali Works: Monsanto Chem. Co.; 
Pennsylvania Sait Mig. Co.; Tennessee Corp.; Union Carbide and Carbon 
Corp.: United Carbon Co.; U. 8. Industrial Alcohol Co.; Virginia- 
Carolina Chem. Corp.; and Westvace Chlorine Products Corp. 


**Alter reserves—uniess registrant carried valuation reserves as liabilities. 


LIABILITIES AND NET WORTH 
Thousands of Dollars 


PERCENT 
ITEMS AMOUNT OF TOTAL 
Accounts Payable — Trade . . . . 35.624 20 
Other Current Liabilities . . ... 23.057 13 
Total Current Liabilities . . .. 117,606 68 
Bonds, Notes. and Mortgage 
Instalments Due in One Year. . . 2.373 d 
Non-Current Debt to Alfiliates . . . 0 4 
Other Long-Term Debt ...... 3,183 2 
Total Long-Term Debt... . 54.683 41 
Valuation Reserves—For Fixed Assets 0 4 
Valuation Reserves— Other . . . . 40.000 22 
Total Reserves 79,403 4A 
133,910 75 
$24,107 29.2 
Total Capital Stock and Surplus _—1,499.714 83.7 


Total Liabilities and Net Worth . 
A—Denotes less than 1/20 of 1 percent 
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AMERICAN CHEMICAL INDUSTRY as of December 31, 1939)* 


income taxes) of $189 millions or 18.2 percent of 
sales was reported. Twenty of the 21 companies 
reported profits after all charges. Dividends paid 
during 1939 totaled $149 millions of which $11 
millions were current cash dividends on preferred 
stock and $138 millions were cash dividends on 
common stock. 

The combined balance sheet assets for these com- 
panies amounted to $1,792 millions on December 31, 
1939 as compared with $1,708 millions on December 
31, 1938. Cash and cash items rose from $213 mil- 
lions to $269 millions and trade receivable rose from 
$86 millions to $115 millions during this period. 
Marketable securities declined from $67 millions to 
$52 millions and inventories were reduced from 


PROFIT AND LOSS STATEMENT 
Thousands of Dollars 


PERCENT 
ITEMS AMOUNT OF TOTAL 
Sales .. 983,841 100.0 
Expenses Charged to Operations: 
Maintenance and Repairs ... 46.135 47 
Depreciation, Depletion, etc. 62.005 6.3 
Taxes (Other than Income) . . 26,145 2.7 
Mgmt., Service Contract Fees. . 181 A 
Rents and Royalties ..... 7.499 7 
Provision for Doubtful Accounts . 1,751 2 
Selling. General. Administration . 123,377 12.5 
Total Charged to Operations . . 267.093 27.1 
Net Profit from Operations ... . 179.078 18.2 
Other Income: 
Total “Other” Income ° $3,812 5.5 
Income Deductions: 
Total Income Deductions 6.637 i 
Net Before Prior Claims, Interest and 
Net Before Interest and Income Taxes 225,934 23.0 
Inter~ st 3,125 3 
Net Before Income Taxes . ... . 222,809 22.7 
Provision for Income Taxes ... . 33,809 
Net Alter All Charges . . . . . . 189,001 19.2 


$206 to $205 millions. The net result of these 
changes was an increase in current assets from $579 
millions at the end of 1938 to $647 millions at the 
end of 1939. Land, building and equipment in- 
creased in their net book value from $737 millions 
to $742 millions, while reserves set aside for land, 
buildings and equipment increased from $568 mil- 
lions to $612 millions during the same period. 
Current ratio for these companies on December 
31, 1939 was 5.50:1. Net sales per dollar of inven- 
tory or ‘‘turnover of inventory’’ was 4.80:1. Return 
on invested capital at book value in the year ended 
December 31, 1939, based on the total net profit 
before prior claims, interest and income taxes, was 
14.56 percent compared with 8.84 percent in 1938. 


CLASSIFICATION OF SELECTED EXPENSES 
Thousands of Dollars 


PERCENT 
AMOUNT OF TOTAL 


ITEMS 
Maintenance and Repairs: 


Charged to P & Las Costs. .. 44,856 96.8 
‘Charged Other Than as Costs . 1,351 2.9 
Charged to Other Accounts . . 114 
Depreciation. Depletion, Amortization: 
Charged to P& Las Costs. . . $5,386 88.7 
Charged Other Than as Costs . 6.878 11.0 
Charged to Other Accounts . . 160 3 


Taxes (Other Than Income, Excess Profits): 


Charged to P & Las Costs. . . 18,072 68.4 
Charged Other Than as Costs . 8,161 30.9 
Charged to Other Accounts . . 204 7 
Management and Service Contract Fees: 
Charged to P & Las Costs. . . 10 5.5 
Charged Other Than as Costs . 171 94.5 
Charged to Other Accounts. . . 0 A 
Rents and Royalties: 
Charged to P & Las Costs. . . 5.010 65.2 
Charged Other Than as Costs . 2,670 34.8 
Charged to Other Accounts . . 0 Bi 
Grand Total of Above Items: 
Charged to P &6 Las Costs. . . 123.334 86.3 
Charged Other Than as Costs . 19,231 13.4 
Charged to Other Accounts . . 478 3 
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= Contracts Awarded for New Plant Construction _| 
in Chemical Process Industries 
1928 — 1940 


$ 8,735,000 


$52,270,000 


(Value in thousands of dollars) 1929 1932 1937 1939 1940 


Process industries (a) ...... coche 19,002 111,246 78,239 123,166 
Industries 32,138 14,385 36,248 23,049 28,292 
Metal Refining and Rolling ...... 48,920 745 111,426 22,340 66,390 


Textiles (excluding rayon) 


Wood Industries .......... 


Miscellaneous Factories .......... 110,311 


61,511 
Refrigeration and Cold Storage ..... 


3,327 613 417 800 585 


Reported by McGraw-Hill Constructi 


90 : 
Ww 

Machine and Machined Parts 17,044 5,220 41,030 14,343 48,446 

2 
ia <4 x : (a) Includes Distilleries. (b) Includes Breweries and Wineries. (c) Includes Radio Plants. e.. 


Millions ef Dollars 


PRODUCTION —Chemicals production in 1940, as 
measured by the new Federal Reserve Index, aver- 
aged 115 on the basis of 1935-39 — 100. This com- 
pared with 102 for 1939 and 96 for 1938. Assuming 
no interruption in the preparedness program now 
under way, it has been estimated that this index will 
average approximately 127 for 1941—an increase of 
10 percent. However, it should be pointed out that 
this index, which is based on manhours worked in a 
variety of chemical and allied industries, may not 
always reflect accurately the trend in chemical 
manufacturing per se. 


SALES—Chemicals valued at more than a billion 
and a quarter dollars were sold in 1940 to a wide 
range of markets, both here and abroad. In a sense, 
the industry continued to be its own customer be- 
cause a large proportion of chemical production is 
used for further processing in the chemical process 
industries. More than $220,000,000 of chemicals 
and related products were exported last year. 
Canada was our best customer, United Kingdom a 
close second. Together they accounted for more 
than a third of all chemical exports. 

Among domestic industries, the fertilizer manu- 
facturers are the largest volume consumers of 
chemicals. Pulp and paper are second, followed 
closely by glass and petroleum refining. From the 
standpoint of value of consumption, textile dyeing 
and finishing is probably our No. 1 chemical eus- 
tomer, while plastics, synthetic fibers, resins and 
lacquers are in the close running. Food processing 
is assuming greater importance as a chemical mar- 
ket. As natural products are gradually being dis- 
placed by synthetic materials, many of the older 
industries take on new significance as outlets for 
chemicals. 


PRICES—Chemical prices, once they collapsed from 
the boom of 1919-20, have never since become in- 
flated. It is significant that of all industrial raw 
materials, semi-manufactured and manufactured 
goods, chemicals alone are quoted below their 1913- 
14 levels. ‘‘Better goods at lower prices’’ is gospel 
that is practiced as well as preached. Over a period 
of years, chemical prices have trended steadily down- 
ward as voluntary reductions are made to open up 
new sales possibilities. 

During 1940 there were fewer reductions than 
usual and to a certain extent these were off-set by 
slight increases necessitated by the rising costs of 
certain metals, ores and similar raw materials, over 
which the industry has no control. The Chem. & 
Met. Weighted Index of Chemical Prices, which 
stood at 98.72 in January 1940, closed the year at 
99.64 and further advanced to an even 100.00 for 
January, 1941. 


CHEMICAL & METALLURGICAL ENGINEERING e FEBRUARY 1941 e 


RESEARCH AND DEVELOPMENT—American Chem- 
ical Industry not only is the largest spender for 
research, but there is evidence to show that it gets a 
most profitable return on its investment. New 
markets are developed as well as new products and 
processes that become the bases of entirely new in- 
dustries. Continued research is the secret of chem- 
ical industry’s phenomenal growth. 

Approximately a fifth of all that is spent on re- 
search in the United States goes into the laboratories 
and semi-works of chemical industry. Of 181 com- 
panies in all industries recently studied by the Na- 
tional Association of Manufacturers’ Advisory Com- 
mittee on Scientific Research, the highest research 
expenditures are found in chemical industries. The 
median figure was 4.0 percent of gross sales income 
spent for research by 28 companies making chemical 
and allied products. The ratios were highest in 
some of the smaller companies where as much as 10 
percent or more of gross sales income went for 
research. All this compares with average expendi- 
tures of only about 0.2 percent on the part of Ameri- 
can industry as a whole. 


NEW CONSTRUCTION —The all-time records set 
for new plant construction in 1940 call for some ex- 
planation. On the opposite page it will be noted that 
private industrial building construction in the 
process industries amounted to $123,165,000 in 1940 
—more than a fifth of the U.S. total. In addition, 
contracts of $22,611,000 were let in Canada to bring 
the combined total to $145,775,000. The South 
continues to lead the country in chemical plant con- 
struction. Following in order are: ‘‘West of the 
Mississippi,’’ the Middle Atlantic States, the Middle 
West, the Far West and New England. 

But these expenditures for private industrial con- 
struction are only about a third of what Uncle Sam 
is spending for chemical munition plants. The list 
of the 20 plants contracted for up to January 10, 
1941 totaled $335,000,000 and there were one smoke- 
less powder and two bag-loading plants for which 
funds had not yet been alloted. Only a fraction 
of this money was actually spent during 1940 but it 
is expected that the program will be well advanced 
toward completion by the end of 1941 or during the 
first haif of 1942. 


CONCLUSION—Busy times are ahead for Ameri- 
can Chemical Industry. The last few months of 
1940 gave but a sample of the task to be accomplished 
as the defense burden and aid for Britain were be- 
ing piled on top of abnormally high domestic busi- 
ness. It is to be hoped that in these trying times 
American Chemical Industry can maintain the 
record it has shown for sound financial structure, 
progressive management, efficient technology, intel- 
ligent research, fair prices, favorable labor condi- 
tions and cordial public relations. 
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1914 — 1939 


WITH BUT 8.4 percent of the nation’s plants, 12.4 
percent of its industrial wage earners and 14.2 


percent of its salaried employees, the American 
chemical process industries produced 19.5 percent 
of the total value of all manufactures in the United 
States in 1939. The new biennial Census for that 
year gives us the basis for these and many other 
interesting comparisons with the peak year of 1937. 

The chemical process industries, i.e., those in 
which production is dependent upon chemical or 
chemical engineering processes, more nearly ‘‘held 
their own’’ than did all of American industry. The 
decline from 1937 was barely 5 percent as compared 
with 6.4 for the value of products of all manufac- 
tures. It is significant, however, that six of the 
sixteen industries showed important gains over 
their previous peaks. Chemicals, i.e., the chemical 
manufacturing industries that produce acids and 
alkalis, heavy and fine chemicals, coal-tar products,’ 
ete., advanced 1.5 percent; drugs, medicines and 
cosmetics were up 5.3 percent; non-military ex- 
34 plosives and fireworks, 4.2 percent ; lime and cement, 
5.5 percent; rubber goods, 2.2 percent and soap and 
cleaning compounds, 3.7 percent. 


1914 
1919 
1971 
1923 
925 
1927 
1929 
1993) 
1933 
1935 
1937 
1939 


1For difference between “chemical manufacturing industries” 
and “chemical process industries” see basic data tabulated on p. 
542, “Facts and Figures of American Chemical Industry, II,” 
Chem. & Met. Sept. 1937. 


WHAT THE NEW CENSUS OF MANUFACTURERS SHOWS FOR THE CHEMICAL PROCESS 


No. of Establishments No. of Salaried Employees! Total Salaries — $1,000! 
1939 1937 1935 1939 1937 1935 1939 1937 1935 
2,766 2,789 2,468 20, 100 22,518 21,412 $53,032 $54,065 $50,863 
Coke Oven Products.................. 112 94 88 2,161 2,111 1,743 5,772 5,695 4,138 
Drugs, Medicines, Cosmetics ........... 1,633 1,512 1,614 9,252 12,851 12,816 27 ,096 29,532 29 , 889 
Explosives and Fireworks.............. 139 131 126 990 1,052 985 2,779 2,814 2, 562 
Fertilizers............. eine Wekanikea 764 743 670 2,666 3,349 3,223 5,251 6,370 6,081 
Glass and Ceramics.......... edecneins 1,559 1,510 1,307 12,565 13,315 10,967 17,285 29,900 23, 852 
Leather Tanned.................00000- 446 402 384 3,714 3,740 3,946 11,214 10,737 10,957 
Lime and Cement ............... aces 429 361 342 3,706 3,479 3,410 9,455 8,235 8, 125 
cS eres 1,261 1,115 1,040 6,422 6,795 5,464 14, 865 15,147 11,637 
Paints and Varnishes.................. 1,255 1,124 1,082 8,745 11,995 10,914 24,931. 28,522 24,472 
832 841 779 14,697 13,879 13,760 38, 860 36,971 35,025 
Petroleum Products................... 485 365 395 14,746 15,268 14,709 38,195 36 ,393 33, $41 
—) errr 30 33 32 5, 266 5,172 3,607 12,293 11,579 7,482 
Rubber Goods... 595 478 466 18,636 20,147 16, 845 44,437 45,022 59 , 868 
) Soap aad Cleaning Compounds......... 901 742 800 5,611 5,800 5,432 13,998 12,998 12,601 
Other Products. ............... 2,234 2,608 2,166 19,814 28,912 21,370 48,847 69,898 48,651 
15,441 14,848 13,759 149,091 160 ,383 150,603 368,310 403 , 878 370,04 
Total for all industry *..... 184,244 166 ,794 167,916 1,049,468 1,217,171 1,058,501 2,542,040 2,716,866 2,253,429 


Percent in Chemical Process Industries 8.4 8.9 8.2 14.2 13.2 14.2 14.5 14.8 16.4 


1 1939 figures not strictly comparable due to change in Census procedure. See text for explanation. } 
2 1937 and 1939 returns do not include “Manufactured Gas” or “Railroad Repair Shops” as manufacturing industries. 1935 figures have been lowered accordingly: 
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These comparisons in gross values of production 
do not take into consideration the important fact 
that most commodity prices in 1939 were lower than 
in 1937. In the case of chemicals, for example, the 
Chem. & Met. weighted index of chemical prices 
recorded a decline of more than 3 percent. Hence 
the net gain in volume of production in this bracket 
was probably in the neighborhood of 5 percent. 
Prices of drugs and pharmaceuticals dropped 8.4 
percent. Wholesale prices of all commodities (except 
farm products and foods) declined, according to the 
U. 8S. Bureau of Labor’s index, from a 1937 average 
of 85.3 to 81.3 for 1939 (basis 1926 = 100). There 
can be little doubt, therefore, that as far as the 
actual volume of production is concerned, the chem- 
ical process industries more than held their own in 
1939. Although official statistics are still lacking for 
1940 there is good evidence that production trends 
have subsequently continued upward. 

The highly stable character of the chemical 
precess industries as a whole is evident from the 
accompanying chart and tabulations. Although the 
totals do not reflect the same spectacular rate of 
growth reported for the strictly chemical or chem- 
ical manufacturing industry, the ratios of the chem- 
ical process industries to all manufacturing indus- 
tries have varied less than 4 percent during the past 


No. of Wage Earners! Total Wages — $1,000! 


PRODUCTION TRENDS 


CHEMICAL PROCESS INDUSTRIES 


forty years. It is significant that this ratio has been 
highest in periods of depression (21.0 percent in 
1933) and lowest in years of inflated business ac- 
tivities (17.0 percent in 1929). That the ratio 
increased from 19.2 percent in 1937 to 19.5 percent 
in 1939, is in keeping with this generalization. 

It is also important to point out that in the cur- 
rent Census compilation the figures for both salaried 
employees and wage earners are not entirely com- 
parable with those for preceding years. The 1939 
schedules set up a distinction between personnel 
actually engaged in manufacturing and those en- 
gaged in distribution, construction and certain other 
activities carried on at the ‘manufacturing plants. 
The preliminary figures for 1939, on which the 
accompanying table is based, include only salaried 
employees and wage earners actually engaged in 
manufacturing but it is announced that when the 
final report is issued by the Census Bureau, it will 
cover the distribution, construction and other groups 
that have been reported in previous years. For this 
reason, too much significance should not be attached 
to the slight decline in 1939 shown here for both 
personnel and payroll. However, the ratios of 
chemical process industries to all industries have 


not been affected by this change in Census pro- 
cedure. 


INDUSTRIES AND ALL MANUFACTURING INDUSTRIES, 1935, 1937 AND 1939 


Cost of Materials, Containers, 


Fuel and Power — $1,000 Value of Products — $1,000 


1939 1937 1935 1939 1937 1935 1939 1937 1935 1939 1937 1935 
83,130 93,714 85,527 $120,699 $131,409 $99 ,026 $509 , 378 $539 , 223 $410,813 $1,137,490 $1,120,607 $862,707 
21,693 20,603 16 ,694 32,481 33,103 21,575 261,217 259,919 177 , 147 346 ,978 357 ,469 238,704 
32,749 34,952 31,790 33,542 36 , 227 30, 565 173,782 157 ,489 128,463 512,451 486 , 190 411,2€3 

8,400 8,691 6,158 11,952 12,127 6,956 28,713 29,661 19,627 75,681 72,710 47,172 
18,744 20,893 17,473 13,678 15,364 10,967 128,630 130,081 93 , 382 185,684 195,759 140 , 386 
129 ,946 142,678 111,948 147 , 132 165, 206 106 , 245 180 ,669 204 ,624 148,254 554 ,006 581,152 395,776 
47 , 252 50 , 687 50,877 56,783 61,288 55,683 228,774 282,176 199,411 346 ,438 395 ,022 308 , 345 
33,259 36,177 28,195 40,657 43,680 26 ,956 82,236 83 , 266 51,864 229 , 582 218,223 143,739 
33,680 34,888 24,229 31,542 31,070 18,295 491,204 594 , 303 260,014 630 , 863 745,520 374,707 
28,173 31,664 27 ,686 39,816 42,751 32,187 288 ,959 312,085 231,983 518, 847 538,461 417,000 
137 ,445 137 ,803 126,971 175,688 175,650 133 ,602 676 ,997 721,101 525,280 1,159,867 1,205,132 879 ,002 
72,840 83,182 77 ,402 128,214 140,415 109,611 1,933,264 2,064,307 1,478,225 2,461,127 2,546,746 1,838,622 
48 , 332 55,098 50,550 60 ,030 65,291 50,693 78,460 80,616 64 , 506 247 ,066 254 ,697 185,160 
120,740 129,818 114,681 161,410 171,305 133 ,602 496 ,174 514, 260 368 , 582 902 , 329 883 ,033 677 ,659 
18,752 18, 885 18,233 24,477 24,497 18,971 198 ,673 216 , 802 165,184 392,401 378 , 346 299 ,491 
145,906 249 152,908 845,814 1,031,678 822,276 1,401,588 


1,703,827 


1,280,545 


981,041 1,129,887 956,778 1,231,381 1,398,799 1,007,842 
7,877,242 8,569,231 7,203,794 9,089,928 10,112,883 7,311,329 
12.4 13.2 13.3 13.5 13.8 13.8 


6,602,944 7,221,591 5,145,081 11,102,398 11,682,894 8,500,278 
32,118,242 35,339,333 26,441,145 56,828,807 60,712,872 44,993,699 
20.5 20.4 19.5 19.5 19.2 18.9 
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11,637 
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REPORTS regarding enlarged activities at chemical 
plants last year are brought into closer perspective 
by reference to the principal manufacturing indus- 
tries which consume the greater part of chemical 
output. It is true that the chemical industry is its 
own best customer but the further fabrication and 
conversion of raw materials within the industry is 
proscribed in extent by the ability of outside con- 
sumers to absorb the final products of the chemical 
manufacturers. Hence developments within the con- 
suming trades offer the best possible indication ior 


ONSUMPTION 


CHEMICAL PROCESS 


an inspection of the annual rates of fluctuation as 
shown for the various consuming branches over a 
long-term period. The newer industries as typified 
by rayon, show an almost unbroken annual incre- 
ment. Barring an industrial upheaval, it is possible 
to project this rate of annual growth into terms of 
future accomplishment, the trend being upward 
until such time as the point of saturation has been 
reached. In like manner the course of plastics be- 
comes clear, as new types come on the market and 
new adaptations are found for all types. 


what may be expected in the way of future chemical While the older manufacturing lines are forced ( 

production. Even the existence of new chemical to keep production schedules more or less in con- r 

products is contingent upon satisfactory outlets if formity with the markets for their finished products ( 

they are to assume commercial importance. For the there are intra-industry developments which carry I 

time being, export trade is running above the usual considerable chemical significance. This may be I 

quotas and therefore is a factor to be considered. illustrated by citing the greater diversity of prod- i 

An examination of the index for consumption of ucts turned out by glass plants where production of t 

7 chemicals reveals that manufacturing requirements building blocks and fibers is now adding considerably t 

. last year were larger than ever before, surpassing to their requirements of chemicals and other raw t 
: the previous peak year of 1937 by approximately materials. 

8 percent. This outcome may be ascribed to the up- The pulp and paper trade has been featured in l 

*, surge in business which was fairly general and the last few years by the erection of new sulphate r 

md which created a greater demand for almost all kinds pulp mills. These additions were not immediately t 

. of manufactured products. The rate of progress re- reflected in the market for chemicals because a large b 
4 ported for the various consuming trades was not part of the salt cake used in pulp manufacture came s 
“i uniform and it is evident that the general status of from abroad. With the elimination of the most ti 
6 business was modified in some cases by the existence powerful foreign competitor, a good part of loss in 

of conditions peculiar to the respective lines of imports has been made up by larger home produc- a 
manufacture. tion. So long as present world conditions continue, t] 
ss Some interesting conclusions may be drawn from this situation should remain unchanged but there te 

a3 CHEM & MET’S WEIGHTED INDEX FOR CONSUMPTION OF CHEMICALS BASED ON 
Industry 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 a 
24.95 26.40 18.53 11.64 17.78 18.91 19.47 22.57 28.93 23.72 25.13 
Pulp and 12.07 11.46 10.7 9.34 10.80 11.15 12.39 14.31 15.96 13.70 16.52 
Ditigsecnteqvenseseeawnne 10.60 9.31 8.00 6.03 7.71 8.21 10.58 12.45 13.61 9.00 12.51 
10.86 10.11 9.77 8.93 9.37 9.74 10.51 11.61 12.87 12.68 13.45 
: Paint, varnish, and lacquer...... 12.84 10.40 8.62 5.96 6.80 8.54 10.35 10.77 11.33 9.47 10.66 
—_ Iron and steel. .........2.0000: 9.13 7.53 5.56 3.10 4.46 5.43 7.20 8.00 9.21 5.87 8.21 
Sl cdssakdenstindektwsess 2.92 3.07 3.65 3.29 5.23 5.09 6.29 7.01 7.97 5.82 9.08 
7 Si cciveiendsmecsgeets 7.03 5.38 5.62 5.13 6.40 5.52 6.11 7.44 7.62 6.14 7.89 
Coal products. .........0see0e. 8.55 7.32 5.23 3.58 4.22 4.88 5.74 7.46 9.66 5.37 7.17 
DR ttsasdonvesksascsbete 3.75 3.32 3.25 3.11 3.55 3.65 3.95 4.08 4.10 3.35 4.16 
; i ccsssuakiensseeeees 5.89 5.17 3.97 2.76 3.04 3.74 3.62 4.60 4.71 3.89 4.53 
SLs shneeessseepesaneath 2.53 2.02 1.58 1.57 1.86 2.10 2.17 2.58 2.56 1.86 2.79 
Ptbessvstnsessecesewinwns .79 .78 -82 64 .78 1.09 1.62 1.97 2.28 1.30 2.05 
111.91 102.29 85.31 65.08 82.00 88.05 100.00 114.85 130.81 102.17 124.15 
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is some uncertainty about what will happen when 
former suppliers are again in a position to renew 
offers. However, of late there has been a trend to- 
ward increasing the amount of sulphate pulp which 
is bleached and this in turn has widened demand for 
bleaching compounds and this appears to be a per- 
manent development. Curtailment of sulphite pulp 
imports, likewise has been responsible for expend- 
ing domestie capacities and consumption of sulphur 
in that field reached an all-time high last year. 

In the textile trade, the ordinary cycles may be 
disregarded as they are dependent upon the exist- 
ence of ordinary conditions and buying on the part 
of the Government combined with the rise in public 
buying power will dominate the situation for some 
months ahead. Estimates for cotton consumption 
indicate a record year and woolen mills are expected 
to better their showing of last year while there seems 
to be no doubt of further gains in rayon consump- 
tion in view of increasing diversity in its use. 

Steel mills entered the year at near-capacity 
levels and the trend has since been upward. It was 
reported that some bottlenecks in pickling opera- 
tions were encountered in the latter part of last year 
but no doubt expansion programs will correct this 
situation and acid requirements in that field promise 
to establish a record in the present year. 

Any analysis of trends based on past perform- 
ances, however, must be viewed in conjunction with 
the possibilities arising from the defense and the aid 
to Britain program so far as the present year is 


PRODUCTIVE ACTIVITIES IN PRINCIPAL CONSUMING INDUSTRIES, 1929-1940 
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Chem & Met Weighted Index of 
Chemical Consumption 


concerned. Military preparations with new power 
plants coming into operations will create a demand 
for chemicals which will reach large totals. Other 
government activities will be responsible for direct 
buying of chemicals as such. In addition, the multi- 
tude of products for which chemicals are essential 
raw materials, will be consumed in larger volume 
and this will lead back to activities in the regular 
channels of manufacture with a continuance of the 
rising line which marked last year’s operations. 


19.10 17.83 18.79 19.10 22.64 21.60 19.50 20.45 19.92 20.80 20.60 eee Pulp and paper 
12.96 11.94 13.20 12.54 12.7 11.94 12.34 14.08 13.68 14.73 13.90 Glass 
14.01 13.26 14.36 13.82 14.50 14.22 14.13 14.16 14.08 14.36 13.75 8 a ee Petroleum 
9.31 8.60 10.27 12.22 14.11 12.25 11.05 11.83 11.50 12.72 10.37 SS aa? Paint, varnish, and lacquer 
10.97 8.73 8.57 7.83 7.92 10.86 11.26 11.87 11.50 12.39 12.25 PE Aa eestddss ceeesie Iron and steel 
10.98 10.46 10.70 11.04 11.41 11.23 11.24 11.89 11.10 12.38 12.16 Picktewtdn<ncescksedndeeed Rayon 
9.20 8.33 7.82 7.81 7.92 7.13 7.77 8. 8.15 10.07 9.57 tis tasbitgactenkeneshaes Textiles 
9.01 8.04 8.36 8.14 8.61 8.73 9.06 9. 9.32 9.42 9.37 ee ee Coal products 
4.10 3.72 3.70 3.59 3.51 3.59 3.94 4. 4.23 4.27 4.22 Dh msktneekedcngaccmnewae Leather 
5.06 4.53 4.41 4.55 5.03 4.80 4.87 5. 5.43 5.49 5.03 ee re a Explosives 
3.32 3.07 3.09 2.96 3.03 2.82 2.71 2. 2.90 3.30 3.20 Rubber 
2.60 2.57 2.64 2.56 2.64 2.64 2.60 3 2.93 3.16 3.00 Wael GaN vidabeckindesaees Plastics 

144.85 129.22 133.61 132.99 141.35 137.86 136.57 144.96 140.84 154.58 148.38 150.05 
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OF CHEMICALS AND 


BEGINNING WITH September 1939 and going 
through last year, foreign trade in chemicals and 
related products has been thrown out of normal 
balance and various adjustments have been forced 
in order to comply with demands created by the 
new international alignment. Elimination of some 
foreign markets and partial closing of others, had 
the dual effect of cutting off sources of supply for 
importing countries and of contracting the cus- 
tomary markets for exporters. How such adjust- 
ments were carried out in this country is best sum- 
marized by the official records for our import and 
export trade last year. 

With totals for December estimated from pre- 
liminary figures, our exports of chemicals and 
related products in 1940 reached a value of 
$220,000,000 which is considerably higher than the 
total reported for any previous year. Compared 
with the preceding year this represents a gain of 
close to 35 percent and compared with 1938—when 
war-time influences were not felt—a gain of more 
than 46 percent. These totals are based on the 
groupings as set forth in Group 8 in the Depart- 
ment of Commerce summary of foreign commerce, 
and taking Census Bureau data for 1939 as rep- 
resenting total value for production in these groups, 
its is found that exports in that year were less 
than 6 percent of production. Comparable pro- 
duction data for 1940 are not available but allow- 
ing a 10 percent over-all gain would mean that the 
export ratio had risen above 7 percent. 

The increase in outward shipments of chemicals 
while distributed over world-wide areas, does not 
appear to have materially changed the relative im- 
portance of our export outlets. Normally, the 
United Kingdom and Canada have been our larg- 
est customers and shipments to those countries 
last year were in keeping with the rise in total 
shipments although export business with South 
America and other countries also contributed much 
to the larger total. 

Referring to the individual groups, it is found 
that there was a slight drop in export values for 
paints and pigments and a decrease of more than 
17 percent in shipments of soap and toilet prepara- 
tions. With these exceptions, the trend was de- 
cidely upward. The highest rate of gain was re- 
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corded for explosives with a rise of more than 350 
percent over the 1939 totals. The items for which 
material increases were noted include smokeless 
powder, and other explosives, except dynamite 
which showed very little change from the preced- 
ing year. Safety fuses and blasting caps also 
shared in the larger trade. 

Coal-tar chemicals figured prominently in our 
export trade with a gain of close to 50 percent 
over the 1939 figures. Colors and dyes continued 
to hold the ranking place in this group with out- 
ward shipments more than doubling in value and 
almost doubling in volume. A still higher relative 
gain was reported for intermediates. Data for 
exports of toluol were not included separately in 
the 1939 compilation but exceeded 55,000,000 Ib. 
last year. In the early part of the period large 
amounts were sent to France and Sweden but later 
on, the United Kingdom was the point of destina- 
tion for the greater part of shipments and late in 
the year Canada became important as a buyer. 
Japan appeared regulary in the monthly total and 
one shipment of approximately 1,000,000 lb. was 
credited to Turkey. 

Industrial chemicals improved their position to 
about the same extent as that reported for coal- 
tars, although sodium compounds, which make up 
a good part of the total made a poor showing from 


a volume standpoint. The general increase was 
due to increased foreign buying of a widely as- 
sorted range of chemicals rather than to unusually 
large buying of any of the individual items. 

The movement of chemicals in import trade was 
in marked contrast with the results reported for 
exports. Some pickup was noted in December but 
the figures for the year indicated a drop in value 
of about 12 percent from the 1939 level. The poorer 
showing was general inasmuch as it extended 
throughout the different subdivisions and being 
more pronounced in the case of coal-tar products. 
In fact the change in the import situation may be 
described by applying the term general to all the 
individual selections as each contributed to the 
decline and it is difficult to pick out any single 
item which held up to the 1939 figures. 

As soon as the import set-up became involved, 
the foreign chemicals which are important in our 
industrial programs and which could not easily 
be replaced immediately came into bold relief. 
They included salt cake, coal-tar intermediates, 
chlorate and sulphate of potash. To a lesser ex- 
tent these were the products which were in limited 
supply last year although a large part of the de- 
fiiciency had been taken care of by increasing home 
production, in some cases this representing en- 
tirely new outputs for this country. 


1940 
Value in $1,000 11 Months 1939 1938 1937 
Coal-Tar Products............... $26,284 $14,612 $9,890 $14,878 
Medicinal and Pharmaceutical Prep- 

26,707 22,317 17,079 17,979 
Chemical Specialties.............. 35,386 36,041 28,953 27,&26 
Industrial Chemicals. ............ 48,834 36,514 25,173 27,505 
Pigments, Paints, and Varnishes. . . 20,778 22,761 18,655 21,544 
Fertilizers and Fertilizer Materials. 18,379 17,141 16,531 16,954 
Explosives, Fuses, etc............ 19,122 4,999 3,666 3,863 
Soap and Toilet Preparations... ... 7 10,311 8,963 


EXPORT TRADE IN CHEMICALS BY GROUPS—1929-1940 


1936 1935 1934 1933 1932 1931 1930 1929 
$13,776 $13,959 $13,264 $12,423 $8,752 $10,347 $17,556 $18,059 


14,393 12,239 10,973 9,816 10,027 15,104 17,801 21,282 
20,456 12,868 11,612 10,663 9,949 13,754 15,589 14,457 
22,046 23,627 21,683 16,802 14,954 19,774 23,015 28,194 
17,788 16,345 14,214 11,834 10,366 15,127 21,689 29,119 
17,750 14,809 12,543 8,269 8,653 13,011 15,284 20,444 

2,618 2,439 2,149 1,527 1,282 1734 2,950 4,549 


7,028 6,180 5,436 6422 11,283 13,970 16,059 


$203,380 $164,656 $128,910 $139,448 $116,902 $103,493 $92,618 $76,760 $70,405 $100,134 $127,854 $152,063 


IMPORT TRADE IN CHEMICALS, BY GROUPS——1929-1940 


1936 1935 1934 1933 1932 1931 1930 1929 
$15,212 $13,557 $11,847 $9,997 $9,157 $11,162 $16,273 $22,823 


4,890 4,127 4,234 3,605 2,530 3,973 4,947 6,422 
20,960 16,145 17,469 17,236 14,440 17,198 23,299 30,644 
1,971 2,109 1,694 2,033 1 446 2,016 2,612 3,821 
33,394 28,560 26,029 24,573 17,858 44,732 59,150 72,339 


738 827 588 244 338 520 910 959 


2,811 3,387 3,203 2,184 2,005 3,027 4,719 6,940 


1940 
11 months 1939 1938 1937 
Coal-Tar Products............... $8,549 $18,942 $15,970 $18,353 
Medicinal and Pharmaceutical Prep- 

4,370 5,507 4,328 4,894 
Industrial Chemicals. ............ 11,647 17,632 16,794 26,447 
Pigments, Paints, and Varnishes. . . 942 1,519 1,368 2,179 
Fertilizers and Fertilizer Materials. 25,830 32,455 36,496 46,704 
418 409 655 864 
Soap and Toilet Preparations. ..... 2,053 3,015 2,409 5,131 

$52,809 $79,479 $78,020 $102,571 


$79,976 $68,716 $65,058 $59,874 $47,776 $82,626 $111,904 $143,940 
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Sulphuric acid reached new heights in 1940, with production estimated 
at 9,185,000 tons and consumption at nearly the same level. Sulphur 


production approximated the level of 1937, while uses of sulphur appear 
to have been more extensive than before. Although detailed estimates 
of nitric acid are not available, it is believed that production was con- 
siderably higher than average. Defense requirements will multiply 


present capacity several fold. 


BOTH PRODUCTION and consump- 
tion of sulphurie acid exceeded pre- 
vious records in 1940, with gains in 
practically all consuming fields in 
comparison with the best previous 
year, 1937. Our estimates show a 
total production in 1940 of approxi- 
mately 9,185,000 short tons on the 
50 deg. Bé. basis, compared with our 
earlier estimates of roughly 9,000,000 
tons in 1937, 6,585,000 tons in 1938 
and 8,209,000 tons in 1939. As in 
several previous years, it has proved 
impossible to bring our production 
figures down as low as those shown 
by the Census. Furthermore, except 
in 1938, these production estimates in 
recent years have tended to be 
slightly above apparent consumption, 
as shown in accompanying table. 

As our distribution tabulation 
shows, all principal consuming indus- 
tries required more sulphurie acid in 
1940 than in 1939. Consumption for 
pickling in the iron and steel indus- 
try, for example, was 22.5 percent 
higher; and in coal products, 21.6 
pereent higher. Miscellaneous appli- 
cations required 17 percent more, and 
rayon and other viscose products an 
increase of 16 percent. Slightly 
smaller increases, percentage-wise, oc- 
eurred in superphosphate manufac- 
ture; in other metallurgical opera- 
tions; in making other chemicals; 
and in the field of pigments, princi- 
pally titanium dioxide. Somewhat 
lesser gains were registered by ex- 
plosives, textiles and petroleum re- 
lining. 


An accompanying tabulation sum- 
marizes the performance, from 1938 
to 1940 inclusive, of sulphurie acid 
production and the raw materials 
employed in its manufacture. These 
data are based on trade and Chem. & 
Met. estimates and figures published 
by the U. S. Bureau of Mines. Sul- 
phur mining, exports, shipments, and 
stocks at mines, plus pyrites imports, 
domestic pyrites consumption and by- 
product acid production at smelters, 
for 1938 and 1939, are taken from 
Bureau of Mines figures. Most other 
data are estimates. 

Sulphur mining, including a small 
amount produced in California and 
Utah, stood at the high level of 2,- 
725,000 long tons. This is only 
slightly less than 1937’s record. Both 


Sulphuric acid in fertilizer plants 
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3 Shipments fo other than 
50 fertilizer manufacturers + 
Received from other than fertilizer mrs 
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exports and domestic shipments were 
slightly above the earlier 1937 peak. 

A small quantity of byproduct ele- 
mental sulphur also entered the pic- 
ture. About 28,000 long tons was 
imported from the Trail, B. C., 
smelter by the Northwest paper in- 
dustry while perhaps 4,000 tons re- 
covered from wet gas purification 
processes went into sprays and in- 
secticides. In addition, acid was pro- 
duced from byproduct H.S recovered 
from petroleum and coke oven gases, 
to the extent of probably 80,000 short 
tons (50 deg. Bé. basis). 

After deductions for estimates of 
non-acid uses of sulphur and for 
probable increase in users’ stocks, 
there appears to have been sufficient 
sulphur remaining to produce about 
6,090,000 short tons of aeid (50 deg. 
Bé. basis). With imported pyrites 
estimated at 435,000 long tons and 
domestic pyrites at 520,000 tons, an- 
other 2,015,000 short tons of acid 
seems to have been made from these 
materials. Adding the 1,000,000 tons 
believed to have been produced as a 
byproduct at copper and zine smelt- 
ers, and the already mentioned pro- 
duction from byproduct H,S, gives a 
total acid yield in the neighborhood 
of 9,185,000 short tons. 

New sulphuric acid plant capacity 
totalling somewhat more than 200 
tons per day of contact acid (100 
pereent basis) went into operation 
in 1940. One of the plants is em- 
ploying a combination of brimstone 
with a small quantity of H,S recov- 
ered from coke oven gas. Another is 
operating on a combination of brim- 
stone, waste SO,, refinery H,S and 
acid sludge. A small increase in 
chamber plant capacity was realized 
by the addition of Mills-Packard 
chambers to two existing plants. New 
plants scheduled to go into operation 
in 1941 will total about 900 tons per 
day of contact acid capacity (100 
percent basis). New Canadian con- 
tact plants of 350 tons daily capacity 
will be ready for operation early this 
year. 

What the nation’s sulphuric acid 
balance is likely to be during the next 
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Estimated Distribution of Sulphuric Acid 
Consumed in the United States 


Data and Estimates on U. S. Sulphur Activity and Sulphuric 
Acid Production, 1938-1940 


(Basis 50 deg. Bé.) (Sulphur and pyrites in long tons; acid in short tons, 50 deg. Bé.) 
1938 1939 1999 
1938 (Revised) 1940 
ons ons Short 
Fertilizers... .. 1,900,000 1,970,000 2,260,000 Domestic 1,049,740 1,605,998 1,795,000 
Petroleum refining.......... 1,100 ,000 1,210,000 1,270,000 Approx. mine stocks at end of year...... 4,200,000 4,000,000 4,170,000 
8C0 ,000 975,000 1,090,000 Non-acid uses of sulphur............... 350,000 495, 00C 2600,000 
Coal products...........+++ 585,000 740,000 900,000 Sulphur available for acid.............. 100,000 1,111,000 1,223,000 
Iron and steel............++ 590, 000 980,000 1,200,000 Change in consumer stocks............. —50,000 +100,000 +50,000 
Other metallurgical. ........ 350,000 570,000 640,000 Acid from 3,900,000 5,250,000 6,090,000 
Paints and pigments........ 430,000 520,000 570,000 Pyrites 334,234 482,336 435,000 
140,000 160,000 175,000 Change in consumer +90,000 ......... 
Rayon and cellulose film. ... 320,000 405,000 470,000 Domestic 555,629 516,408 520,000 
Textiles. 90,000 116,000 125,000 Acid from 1,785,000 1,917,000 2,015,000 
Miscellaneous. ............. 355,000 384,000 450,000 Acid from 860,000 974,000 1,000,000 
- Acid from hydrogen sulphide........... 40,000 68 ,000 80,000 
Totals... 6,660,000 8,030,000 9,150,000 Total sulphuric acid made............. 6,585,000 8,209,000 9,185,000 


few years while munitions produc- 
tion is being widely expanded is 
somewhat difficult to appraise. Al- 
though nitration of such materials as 
cellulose, toluol and phenol requires 
large quantities of H,SO, in mixed 
acid, and also for the concentration 
of nitric acid, still, most of this sul- 
phuric acid can be recovered and re- 
concentrated. However, in order to 
preserve the proper HNO,-H,SO,- 
H,0O balance in its nitrating acid, the 
explosives industry must add oleum, 
which means a continual rejection of 
spent acid, equivalent to the oleum 


Acid reported by Census...........+.+. 


1 Does not include imports of about 2,600 tons in 1938; 14,000 tons in 1939; 
28,000 tons in 1940 from Trail, B. C., nor shipments of about 4,000 tons of by- 
product elemental sulphur from fuel gases. Both used for purposes other than 
acid; not included above in “ non-acid uses.” 

? Includes possible 20,000 tons increase in stocks of consumers. 


intake, to preserve the balance and 
prevent build-up of impurities. 
During World War I, this excess 
acid was used in making nitric acid 
from Chile saltpeter and hence its 
disposal was no problem. Now, how- 
ever, practically all HNO, is made 
by ammonia oxidation, which requires 
no sulphurie acid except when it is 
necessary to concentrate the HNO, 


above the 60 percent product obiained 
in the oxidation process. Then a loss 
of sulphuric acid oceurs, equal to 
about 5 percent of the concentrated 
nitric. 

A problem in the disposal of spent 
sulphuric acid will, therefore, have to 
be faced. It is understood that con- 
sideration is being given to the plan 
of employing such acid in superphos- 
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phate manufacture and possibly in 
steel pickling, provided use can be 
arranged at not too great a distance 
from the explosives plants. This 
would seem, however, to mean that 
considerable chamber plant capacity 
will be displaced by spent acid and 
the problem of employment of this 
chamber capacity will doubtless arise. 
With approximately half of the coun- 
try’s present capacity in chamber 
plants, there is some question whether 
present strong acid capacity will be 
sufficient, or whether additional con- 
tact and/or concentrating capacity 
may not be needed. 

It has been suggested that chamber 
plants can aid in the munitions pro- 
gram by shipping 60 deg. acid to 
nearby contact plants, there to be 
used as “drip acid,” instead of water. 
However, it has been pointed out that 
this proceeding is useful only when 
98 percent or weaker acid is being 
produced by the contact plant. Mu- 
nitions makers want 104 and 109 per- 
cent acid and are not interested in 
98 except perhaps for initial make- 
up. In times of high atmospheric 
humidity, the quantity of water ex- 
tracted in the air drying towers prac- 
tically equals the water requirement 
of 109 percent acid so that little drip 
acid can be used. If chamber plants 
are to be employed to step up con- 
tact plant capacity, it would seem to 
be necessary to concentrate the cham- 
ber acid to 93 or 96 pereent in which 
ease a fairly sizable increase in oleum 
capacity can be achieved. 


NITRIC ACID 


Nitric acid is more likely to prove 
a bottleneck than sulphuric. Present 
ammonia capacity of the United 
States appears to be approximately 
300,000 tons of synthetic NH,, plus 
perhaps another 200,000 tons per year 
of byproduct ammonia. On page 753 
of our November 1940 issue we esti- 
mated that a 2,000,000-man army, 
assuming 1 lb. per man per day each 
of propellent powder and high ex- 
plosives, will demand 400,000 tons of 
smokeless powder, 300,000 tons of 
TNT, 125,000 tons of ammonium 
nitrate and 13,000 tons of pierie acid 
annually. This program is estimated 
to call for about 625,000 tons of 
HNO, (100 percent basis) plus 
25,000 tons of ammonia as such, or 
in terms of ammonia, 200,000 tons of 
NH, equivalent. With present nor- 
mal peace-time chemical nitrogen re- 
quirements for domestic use in the 
neighborhood of 650,000 tons am- 
monia equivalent, there appears to be 
a shortage in present domestic am- 


monia capacity of about 350,000 
tons. In the last fertilizer year about 
150,000 tons of this deficiency was 
made up by imports, chiefly of Chile 
saltpeter, sulphate of ammonia and 
eyanamide. A special military re- 
serve of Chile nitrate (300,000 tons= 
58,000 tons NH, equivalent) is being 
accumulated here and in Chile by the 
U. S. government. However, plans are 
being made to provide munitions for 
a 4,000,000-man army, and it is likely 
that the proportion of NH,NO, used, 
compared with other explosives, will 
inerease beyond that indicated above. 

Nitrie acid requirements in 1940 
were about 200,000 tons, with per- 
haps 170,000 tons normal. (The Cen- 
sus shows production of 175,860 tons 
in 1937 and 167,740 tons in 1939). 
As present capacity is estimated at 
about 200,000 tons, the defense defi- 


ciency of this material (based on a 
2,000,000-man army) seems to ap- 
proximate 600,000 tons. Although 
the capacities of the three new am- 
monia plants and the several am- 
monia oxidation plants now building 
have not been announced, it is pre- 
sumed that they contemplate elimi- 
nating most of the deficiencies, with- 
out much reliance on imports. 
Hydrochloric acid requirements are 
normally not large (78,848 tons 100 
per cent in 1939 and 71,166 tons in 
1937 as shown by the Census), and 
are not likely to inerease markedly 
owing to defense requirements. The 
only possibility of a pinch seems to 
be that excessive chlorine demand may 
result in diversion of chlorine from 
the probable 10,000 tons of HC] now 
being produced from chlorine and 
hydrogen. Even this is not likely. 


Production figures for soda ash, caustic soda and chlorine all reached 
new high levels in 1940, with a particularly large gain in the case of 
chlorine. Except for a relatively slack period in the Spring, chlorine 
demand was exceedingly active and for that reason electrolytic production 
of caustic soda for the first time exceeded production of this material 


by the lime soda process. 


ALKALI PRODUCERS established 
new records all along the line in 
1940, surpassing the previous peak 
years of 1937, in the case of soda 
ash, and 1939 in the eases of caustic 
soda and chlorine; and leaving the 
fabled 1929 far behind. Soda ash 
production, for example, was 4 per 
cent over 1937 and nearly 18 per 
cent above 1929. Corresponding in- 


Production for sale of principal ammonia 
soda products (ash equivalents) 
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ereases in the case of caustie soda 
were 6.8 per cent up from 1939 and 
43 per cent above 1929; and for 
chlorine, increases of 24.7 per cent 
and 187 per cent above 1939 and 
1929, respectively. Chlorine produe- 
tion was at a near-capacity rate, 


Production of Caustic Soda in the 


United States 
(Short Tons) 
Lime-_ Electro- 

Year* Soda lytic Total 
163,044 75,547 238,591 
355,783 141,478 497 ,261 
387,235 186,182 573,417 
eee 524,985 236,807 761,792 
455,832 203,057 658,887 
439,363 247,620 686,983 
436,980 322,401 759,381 


1937 (revised).... 488,807 479,919 968,726 
1939 (revised).... 530,907t 494,104¢ 1,025,011 
1940 (estimated)... 505,000 595,000 1,095,000 


* Figures for 1921-1939 are from the U. 
Bureau of the Census. Electrolytic caustic soda 
figures do not include that made and consumed at 
wood-pulp mills, estimated at about 30,000 tons 
in 1927 and 1929, at above 24,000 tons in 1931, 
21,000 tons in 1933, 20,000 tons in 1934, 17,000 
tons in 1935, 19,000 tons in 1936 and 1937, 
18,000 tons in 1938, 21,000 tons in 1939, and 
22,000 tons in 1940. 

+ Estimated. 1939 Census gives 523,907 tons 
of lime soda caustic and 426,250 tons of electro- 
lytic caustic made for sale. The total of 74,854 
tons made and consumed is not distributed by 
process. We estimate 7,000 tons of lime soda 
caustic made and consumed. 
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with the exception of a period in 
the Spring of 1940. 

In spite of the high level of 
chlorine demand, there appears to 
have been little of the piling up of 
caustic soda stocks which plagued 
the industry during several recent 
years. This was due in part to in- 
creasing capacity of processes pro- 
ducing chlorine without caustie soda, 
in part to the fact that all of the 
ammonia soda ash manufacturers 
now operate electrolytic caustic soda 
plants, in addition to their lime soda 
equipment, on which aecount they 


were less inclined to push caustic 
soda production by the latter 
method. This trend is interestingly 
portrayed by the eurve which ap- 
pears below, showing the break- 
down between electrolytic and lime 
soda caustic since 1921. With lime 
soda caustic making up 72 percent 
of the total in 1923, its contribution 
has fallen continuously to an esti- 
mated 46 percent in 1940. 

Soda ash production is estimated 
to have reached the total of 3,157,000 
short tons in 1940. This is at the 
rate of about 83 per cent of the 


Estimated Distribution of Caustic Soda 
Consumed in the United States 


1939 


capacity existing at the beginning 
of the year. This production was 
made up of about 3,025,000 tons of 
ammonia soda ash, about 107,000 
tons of natural and 25,000 tons of 
electrolytic soda. In comparison, the 
production reported by the Census 
for 1939 was 2,829,735 tons of 
ammonia soda, and 132,897 tons of 
natural and electrolytic soda. Cor- 
responding figures for 1937 were 
2,918,668 and 118,753 tons. 

Soda ash sales also increased to 
new levels, although not to quite the 
extent of the production increase. 
Sales of ash, estimated at 2,372,000 
tons in 1940, exceeded those reported 
by the Census, 2,146,161 tons in 1939 
and 2,323,759 tons in 1937, by 10.5 


Estimated Distribution of Soda Ash 60T 
Consumed in the United States 


NaOH 


1938 Short 1940 
Short Tons Short Caustic soda production from 1921 to 1940, showing break- 
Consuming Industries Tons (Revised) Tons down between electrolytic and lime soda output 
95,000 100 ,000 95,000 
Chemicals................ 138 ,C00 195,000 220,000 
Petroleum refining......... 80,000 84,000 88 ,000 
Rayon and cellulose Slm. . 156 ,000 196 ,000 230 100 
40,000 44,000 48 QQ 
Rubber reclaiming........ 11,000 18,000 20,000 Electrolyti 
Vegetable oils............... 21,000 17 ,000 16 ,000 Wow OW 
Pulp and paper........... - 37 ,000 7,000 50 ,00C 807 Percent 
Exports... 101,000 130 ,000 105,000 { 
150,000 150 ,000 175,000 
865 ,000 1,025,000 1,095,000 


A. 


i=) 


> 
Total NaOH Production, Millions of Tons 


SS 


1939 
1938 Short 1940 = 
Short Tons Short ie 
Consuming Industries Tons (Revised) Tons al Ay 
660,000 826,000 904,000 
187 ,000 190 ,000 182,000 
Caustic and bicarbonate... . 655 ,000 810,000 780 ,000 < 
Other chemicals......... wich 556 ,000 600 ,000 710,000 
Cleansers and modified sodas. . 120,000 130 ,000 135,000 
85,000 105,000 111,000 
27 ,000 28,000 32,000 
Petroleum refining............ 10,000 11,000 12,000 
‘ 30 ,000 43,000 45,000 
51,000 80,000 61,000 
Miscellaneous... .... 149 ,000 144,000 185,000 


Totals...... 
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2,961,000 


3,157,000 


Chem. & Met.Estimates of Alkali Distribution 1938-40 
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and 2 per cent respectively. The in- 
crease in total consumption of ash 
was in spite of the fact that its 
employment in the manufacture of 
lime soda caustic was considerably 
less than in 1939, in which year the 
manufacture of lime soda caustic 
established its all-time record. 

Two accompanying tabulations re- 
veal our current estimates of the 
consumption of soda ash and caustic 
soda in the principal consuming in- 
dustries. As in the report for 1939, 
the soda ash tabulation is based on 
the distribution of the entire con- 
sumption, including that converted 
by primary producers to bicarbonate 
and eaustic soda. Prior to the 1939 
report, our distribution estimates 
ineluded only that soda ash sold 
by the manufacturers. The column 
for 1938 in the eurrent report has, 
as will be noted, been converted to 
the total distribution basis. The 
chart for ammonia soda products, 
however, has been kept on a ‘‘for 
sale’’ basis. 

Soda ash consumption increased 
an estimated 6.7 per cent over 1939, 
with the largest percentage increases 
among such industries as_ glass, 
chemicals, water softeners and mis- 
cellaneous uses. Declines were regis- 
tered in soap, lime caustie soda 
production and exports. The glass 
industry experienced an_ all-time 
high, slightly exeeeding the 1937 
peak. Soap production, however, 
fell off during the year in spite of 
the substantial last-quarter recovery. 
Although modified sodas receded, 
this was more than offset by in- 
creases in special cleansers. 

Caustie soda production, which is 
given in detail in an accompanying 
tabulation, inereased slightly over 
the previous record year of 1939, 
reaching an estimated total of 1,- 
095,000 tons compared with 1,025,000 
tons in the earlier year. As noted 
above, the remarkable feature of 
this record is not so much the in- 
crease, as its manner, for electrolytic 
eaustie for the first time passed the 
lime soda produet, accounting for 
some 595,000 tons, to 505,000 tons of 
the latter. Thus lime soda caustic 
actually declined by nearly 5 per 
cent, while electrolytic increased by 
over 20 per cent compared with 1939. 
In connection with the footnote to 
the caustic soda production table, it 
should be noted that the small 
quantity of caustic estimated as 
made and consumed principally in 
pulp mills, but not reported by the 
Census, is by no means all the 
caustic made at such mills. Part, 

(Please turn to page 97) 


Total fertilizer consumption in 1940 was slightly above that of 1939, but 
still below the peak year of 1937. The year showed continuation of the 
trend toward higher plant food content and also toward the use of more 
concentrated materials. Meanwhile the price per unit of plant food has 
dropped markedly in recent years. At present, domestic capacity for all 
fertilizer chemicals is on the increase, including phosphorus and phos- 
phoric acid, ammonia, and potash. 


A LITTLE OVER 8 million tons of 
fertilizer was used in the United States 
during 1940. This included commer- 
cial sales of about 7.7 million tons, 
and government distribution of ap- 
proximately 350,000 tons. The aggre- 
gate usage was, therefore, about 2 per- 
cent above the preceding year, but 
still below the all-time record in 1937 
tonnage consumption. The gain over 
1939 was most marked in government 
distribution, as the commercial sales 
that year were 7.58 million tons, 
whereas government distribution was 
only 220,000 tons. Exeept in the case 
of certain large new government 
“marketings,” as a part of the Soil 
Improvement program, the distribu- 
tion geographically was about usual. 

Included in the 1940 fertilizer con- 
sumption was the equivalent of about 
4.7 million tons of 16 percent super- 
phosphate. Much of the material used 
was of higher concentration, a consid- 
erable quantity being of “triple 
super” grade; but the 16 percent 
equivalent was as indicated. The ecom- 
mercial fertilizer marketed was 
slightly more concentrated than ever 
before, averaging about 19.6 percent 
of plant food in all complete mixed 
goods used. The government, through 
both AAA and TVA programs, util- 
ized more of the triple superphos- 
phate than ever before. Still more of 
that highly concentrated material 
might have been used in 1940 by these 
government agencies if the capacity 
of the industry had been greater. The 
concentration of plant food indicated 
above compares with 19.3 percent in 
1939, and an average of about 16 per- 
eent during the decade beginning 
1920. 

It is estimated that the farmers 
paid approximately $27.75 per ton at 
the farm for last year’s purchases, 
which compares with $27.55 in the 
preceding vear. During the ten years 
beginning 1921, the average price was 
$30.90, according to government esti- 
mates. The average cost per unit dur- 
ing 1920-29 was $1.93, compared 
with the 1940 average of $1.32. 
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Exports and imports of fertilizers 
and fertilizer materials for the 11 
months of 1940, and the comparable 
period of the two preceding years, is 
shown in Table I. These data dem- 
onstrate that the United States is 
slightly an importer nation. This re- 
sult has come about because of the 
decline in phosphate rock exports 
while imports of sodium nitrate have 
been advancing. Year totals for 1939 
and 1940 would, it is believed, show 
no significant difference in trend. 

Considerable emphasis continues on 
the minor plant food requirements of 
certain crops on certain soils. Most 
important of these minor plant foods 
is magnesium needed to correct soil 
deficiencies in some of the important 
southeastern states. Addition of mag- 
nesium to many fertilizers is now the 
regular practice of most large com- 
panies. 

Perhaps most important in an ad- 
ministrative way to the fertilizer in- 
dustry during the past year was the 
protracted proceeding before the 
grand jury in North Carolina. Earlier 
anti-trust actions had resulted in a 
consent decree regarding potash mar- 
keting; and late in the year a group 
of sealed indictments against nitrogen 
marketing companies was opened and 
the charges placed on the court eal- 
endar for later trial. It is anticipated 
that certain indictments may be re- 
turned in the Federal court also with 
respect to some of the phosphate 
rock, superphosphate, and mixed fer- 
tilizer companies who have been un- 
der investigation for a long period. 

The vast majority of fertilizer mar- 
keted is “complete,” containing nitro- 
gen, phosphate, and potash. About 
93.6 percent of all sales are of this 
character, with about 5.2 percent con- 
taining only phosphate and potash. 
Various other mixtures of two plant 
foods form a negligible percentage of 
the total. Of course, much of the 
“direct application” goods are single 
industrial materials not included in 
these figures. 

Mixed fertilizers are now typically 
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from 16 to 23 percent plant food. 
Most of the balance is made up, not 
of fillers but of the other elements in 
the fertilizer compounds used. Only 
about 5 percent of the total tonnage 
of mixed fertilizer sales is of the so- 
ealled “concentrated” type containing 
40 percent or more of plant food. 
There is, however, a growing demand 
for triple superphosphate. A consid- 
erable tonnage of that material was 
sold by the industry in 1940, and gov- 
ernment agencies distributed under 
demonstration and soil-improvement 
programs about 200,000 tons. 

The materials used in making fer- 
tilizer are identified in detail in Table 
II, one of several tables for which we 
are indebted to the Synthetic Nitro- 
gen Products Corp. The total of ma- 
terials here indicated is slightly less 
than the total United States usage be- 
cause the table does not include all of 
the TVA and AAA marketings. Those 
items amount to about 350,000 tons of 
materials containing about 123,000 
tons of P,O,, or about one-seventh of 
all of this plant food used in the 
United States. 


PHOSPHORUS 


In the United States there now are 
about a dozen large electrie furnaces 
in regular operation manufacturing 
elemental phosphorous or concen- 
trated phosphorie acid. These are 
owned by four private concerns and 
one government agency: Victor, 
Monsanto, and TVA, all loeated in 
Tennessee, American Agricultural 
Chemical, Perth Amboy, N. J., and 
Phosphate Mining Co., Nichols, Flor- 
ida. The bulk of production from the 
industrially owned furnaces is gener- 
ally used for non-fertilizer materials ; 
but two of these companies are ship- 
ping elemental phosphorous in tank 
ear loads to TVA for conversion to 
concentrated phosphoric acid or triple 
superphosphate. This practice is ex- 


Table I—United States Exports and Imports of 
Fertilizers and Fertilizer Materials 


(Long Tons) 


Exports 1940 1939 


pected to increase in 1941. And the 
capacity of the furnaces (or their 
number) is also to be increased, it is 
reported. 

The shortage of triple superphos- 
phate will be aggravated in 1941 for 
several reasons. Both TVA and AAA 
desire to accelerate their demonstra- 
tion programs using this material. 
However, the government has con- 
sented to release some of its high 
concentration plant foods for ship- 
ment to Britain in order to save ship 
space. And 20 percent superphos- 
phate will be used as a replacement, 
as well as for extending the programs 
beyond the capacity of high concen- 
tration materials. 

Large-scale experiments are being 
continued by TVA on the manufac- 
ture and proper farm usage of meta- 
phosphates and calcined phosphate 


Superphosphate in the United States 
during 1938-40 


Produced bulk) 


a 
Shipped to 


Stocks (bulk) 


Hundreds of Thousands of Short Tons 


/ 
7 


US. Bureau of Census 


1938 1939 1940 


rock. The latter is made by elimina- 
tion of fluorine from the ordinary 
rock by heating, sometimes with small 
chemical addition. Nearly a million 
dollars was spent during the last fis- 
eal year by TVA on this and similar 
research or development work related 
to fertilizer production. 

Exploitation of Western phosphate 
deposits continues to be a political 
rather than an engineering problem. 
The special congressional committee 
dealing with that subject made a pre- 
liminary report to Congress during 
January of this year, and requested 
continuance of authority. 

During 1941 it is expected that 
more of all kinds of fertilizer materi- 
als will be used than last year. The 
only prospective factor which may 
interfere is a possible diversion of ma- 
terials from fertilizer to defense or 
industrial uses. However, there is no 
present expectation that such diver- 
sion will be necessary. In fact, a very 
great surplus of sulphurie acid for 
fertilizer use is feared. The reclaimed 
acid from explosives making will be 
available for fertilizer manufacture, 
probably in quantities greater than 
the present industry can use. 

The only reduction of phosphate 
rock production anticipated will prob- 
ably come from the difficulty of ex- 
port, because of both shortage of 
shipping and inability to reach nor- 
mal foreign markets. 


NITROGEN 


During the fertilizer year 1939-40 
the United States used for plant food 
approximately 383,000 tons of nitro- 


Table Il—Fertilizer Material Used in United States, Fertilizer Year 1939-40 


(Short tons: estimates by Synthetic Nitrogen Products Corp., for continental U. 8. only) 


Sulphate of ammonia 

Nitrate of soda 

Byproduct ammonia liquor 
Synthetic N-containing solutions 


Imported complete fertilizers 
Ammonium phosphates 


Nitrate of potash, nitrate of soda-potash 


Other potash materials 
Cottonseed meal 
Other natural organics 


1938 Bulk superphosphate 


Total 
Material 


Plant Food 


EN: BBos 
328 


I 


241,119 152,152 
654,452 918,858 
142,693 110,878 
76,077 116,995 
31,821 25,178 


183,371 
1,049,491 
113,475 
71,177 
17,768 


Nitrogenous mat’ls 
Phosphate rock 
Other phosphates 


322323228 


Ground phosphate rock 

Sulphuric acid (for acidulating certain 
organics) 

Wood, beet root ashes 

Dolomite, limestone 

Calcined kieserite and other secondary 
plant food materials 


1,146,162 1,324,061 1,435,282 


636,703 
284,318 
75,570 
237,162 
36,686 


544,872 
442,943 
89,593 
192,657 
46,112 


544,794 
442,056 
45,995 
312,589 
61,171 


Sodium nitrate......... 
Other nitrogenous mat'ls 
Phosphate mat’ls 

Potash salts 


Total tonnage 382,700 713,700 388,700 2,283,000 
* Materials not used in mixed fertilizers; includes materials used in home-made mixtures 
except liming materials. 
t Includes about 20,000 tons of “ basic lime phosphate.” 
distributed by T.V.A. and A.A.A. 


Does not include triple super 


1,270,439 1,316,177 1,406,605 
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gen contained in a wide variety of 
fertilizer materials. About 200,000 
tons of this was used in mixed fer- 
tilizer, where it formed 3.6 percent of 
the goods used by the farmer. The 
balance was applied direct to the soil 
in varying materials which averaged 
14.4 percent nitrogen content, being 
principally nitrate of soda and am- 
monium sulphate. Industries other 
than agriculture consumed about 155,- 
000 tons of nitrogen in the various 
chemical forms indicated by Table 
III. Exports accounted for about 
59,000 tons, and Puerto Riean and 
Hawaiian consumers used about 37,- 
000 tons of nitrogen. The stocks of 
nitrogen chemicals on hand at the 
end of the fertilizer year, June 30, 
1940, had increased by about 15,000 
tons of nitrogen. 

Table IV summarizes the sources of 
nitrogen chemicals during the ferti- 
lizer year referred to; while the syn- 
thetie nitrogen balance appears in 
Table V. 

The requirements of nitrogen for 
the coming calendar Vear are expected 
to be a trifle higher for agricultural 
purposes than the totals indicated 
above for the last fertilizer year. In- 
dustry estimates forecast a require- 
ment of 400,000 tons of nitrogen di- 
vided almost equally between that to 
be used in mixed fertilizer and that 
to be applied directly to the soil. The 
requirements for industrial uses other 
than explosives will probably be 
slightly higher than during the past 
year; but the big increase of demand 
will, of course, be in the explosives in- 
dustry. The Army now definitely 
plans to build capacity sufficient to 
serve a 4,000,000-man army. The ea- 
pacity will be ready even if produc- 
tion is not immediately required. 

It should be noted that either agri- 
culture or the explosives industry can 
be served by a number of the prod- 
uets indicated in Table V. However, 
it is not possible to substitute nitrate 
forms of fertilizer material for am- 
monia forms in most of mixed ferti- 
lizer, at least not beyond the percent- 
ages now so used. However, the am- 
monia type of fertilizer used directly 
on the soil could be diverted to explo- 
sives use and natural sodium nitrate 
from Chile substituted if this were 
necessary for defense reasons. At 
least 35,000 tons of contained nitro- 
gen, equivalent to 200,000 tons of 
Chilean nitrate, were so used and are 
at least theoretically available for di- 
version from fertilizer to military 
purposes. 

Chilean nitrate has continued to be 
an important item in the imports of 
fertilizer materials. Table I indicates 


the quantity of imports during recent 
years. These imports have supplied 
typically from 90,000 to 110,000 tons 
of contained nitrogen for agricul- 
tural use and from 3,000 to 4,000 tons 
for non-agricultural applications. It 
will be noted that the natural nitrate 
still exeeeds the synthetic nitrate in 
quantity, but that the synthetic indus- 
try has been pressing close on the 
heels of Chile as a source of our ni- 
trate of soda during recent years. 

Late in 1940 the United States con- 
summated an arrangement by which a 
government agency, Reserve Supplies 
Corp., bought 300,000 tons of natural 
Chilean nitrate, of which one-third is 
to be brought to the United States im- 
mediately. This material forms a mil- 
itary reserve. It may be diverted to 
agricultural use in order that more 
ammonia may be sent to explosives 
plants; or it may be used in old- 
fashioned niter pots for making nitric 
acid at such works. Apparently 
Washington now believes that it is 
better to provide some of the explo- 
sives capacity for the second 2,000,- 
000-man army through explosives 
plant capacity which will be served 
by nitrate rather than by synthetic- 
ammonia units. 

Natural organic materials still con- 
tinue to form an important part of 
the total fertilizer industry. The sur- 
pluses of such materials which ean- 
not be utilized for feeds, and the low 
grade materials not suitable for feed- 
ing purposes, are still used to the ex- 
tent of nearly 900,000 tons per year, 
containing nearly 5 pereent of nitro- 
gen on the average. Table VI shows 
the character, tonnage, and typical 
composition of these materials. 


POTASH 


Several American firms produced 
potash in the United States during 
1940. The four major producers were 
three companies mining potash salts 
near Carlsbad, N. M., and American 
Potash & Chemical Co., recovering 
potash salts from the brines of Searles 
Lake, Calif. A small quantity of pot- 
ash was recovered by solar evapora- 
tion in Utah, and byproduct potash 
was made intermittently in Maryland 
from cement-kiln dust and molasses 
distillery waste. 

America can now produce more 
than adequate supplies of potash raw 
material for all agricultural and in- 
dustrial purposes. Furthermore, prac- 
tically all of the potash specialties re- 
quired by chemical industry are being 
made by new effort of various chem- 
ical firms, replacing those chemicals 
formerly imported. At the year end 


there was, however, not quite enough 
potash mineral refinery capacity to 
produce the concentrated fertilizer 
salts of various types in quantities 
desired for both domestic use and for 
export sales. As a result some impor- 
tant policy problems have been en- 
countered by the American producers. 

If there were no export sales there 
would be adequate supply for present 
and prospective domestic demand for 
potash chemicals. This has raised the 
question as to whether American pro- 
ducers should offer any sales for ex- 
port purpose. In general they have 
not done so. But some purchasers 
have undertaken resale of goods 
bought, and at times this has threat- 
ened a shortage of potash supply, es- 
pecially in the Far West. American 
refinery capacity is already adequate 
to care for both fertilizer and indus- 
try needs; and primary producers are 
seeking to restrict marketing to these 
purposes for the present. Imports 
have been almost negligible during 
the year. Exports are prospectively 
to be limited by the new Export Li- 
eense Controls. 


Table IJ]—Consumption of Nitrogen in 
U. S. Industries Other Than Agriculture 


(Estimates for Fertilizer Year 1939-40 by 
Synthetic Nitrogen Products Corp.) 


Equivalent 
Short Tons 
of Nitrogen 

Synthetic nitrogen 
Nitrate of soda (100,000 tons)... . 16 ,300 
115,700 


Byproduct nitrogen 
Liquor or anhydrous ammonia... . 14, 
Sulphate of ammonia 


Chilean nitrate of soda (20,000 tons). . 
Other imports (cyanamide, cyanides, 
4,é 


155 ,000 


Table IV—Sources of Nitrogen Materials 
in the United States, Fertilizer Year 
1939-40 


(Estimates by Synthetic Nitrogen 
Products Corp.) 
Equivalent 
Short Tons 
of Nitrogen 
Supplies (without stocks on hand) 
Domestic production 
At byproduct plants 
At synthetic plants 


Sub-total 


Imports 
Sulphate of ammonia 
Chilean nitrate (soda and soda- 
potash) .. 
Cyanamide 
Other imports of chemical origin.. . 


Sub-total 


Natural organics (as far as used for 
fertilizer purposes) 


Grand total 
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Consumption of potash in fertiliz- 
ers during 1940 is believed to have 
been a trifle higher, in percentage of 
mixed fertilizer sold, than in any pre- 
vious year. This represents a contin- 
uance of the uptrend in concentration 
of plant food which has been stimu- 
lated by the educational effort of 
American Potash Institute. The same 
trend is expected to continue for some 
time to come if supplies are adequate, 
as expected. Where temporary short- 
ages threaten locally, it is hoped that 
the low grade potash minerals which 
ean be mined in abundance will be 
substituted for certain purposes by 
fertilizer users until pending expan- 
sion of refinery capacity is able to 


Table V—U. S. Synthetic Nitrogen Bal- 
ance, Fertilizer Year 1939-40 


(Based on estimates prepared by 
Synthetic Nitrogen Producte Corp.) 


Equivalent 
Short Tons 
of Nitrogen 
Supp.ires 
Estimated output of 

Plant at Hopewell.............. 120,000 
vanes 15,000 
Several small plants............. 12,500 

Drsposirion 


Consumed by U.S. agriculture in 
N-containing solutions, ammonia 


and ammonium phosphate...... . 52,500 
Consumed by U. S. agriculture as 
nitrate of soda (156,000 tons)... . 22,800 


Consumed by Puerto Rican and 

Hawaiian agriculture as nitrate of 

eoda (4,000 tons). .............. 2,400 
Consumed as sulphate of ammonia, 

mostly in U. 8. agriculture (65,000 


Consumed as nitrate of soda by U. S. 
industries (90,000 tons).......... 16 ,300 
Consumed as ammonia and miscl. by 
Exported as nitrate of soda (143,000 
tons) and as urea and similar..... 20,600 
Exported as anhydrous ammonia, 


Table VI—Consumption of Natural Or- 
ganics for Fertilizer Purposes in 
Continental United States, 1939-40 


(Source: Synthetic Nitrogen Products Corp.) 


Short Short 
Tons of Tons of 
Materials Material Nitrogen 
Cottonseed meal........... 135 ,GO00 8,100 
Other seed meals.......... 20,000 1,000 
Process tankage........... 100 ,000 8,400 
Animal tankage........... 40,000 3,000 
Fish scrap and meal........ 80 ,000 6,400 
10,000 1,300 
Garbage tankage.......... 60 ,000 1,700 
Sewage sludge............. 100,000 4,600 
6 ,000 500 
Castor and tung pomace... . 15,000 800 
Cocoa and other shells... . . 25,000 600 
Various rough ammoniates. . 10,000 600 
60,000 800 
Bones and bone meal....... 80,000 2,000 
Bone black, dissolved... .. . 8,000 100 
Tobacco stems............ 80 1,600 
50,000 1,000 


eare for every need, including ma- 
terial for export. 

Already four companies have an- 
nounced definite beginning of manu- 
facture of potassium sulphate, two 
primary producers and two small con- 
verters who buy muriate. Production 
of chlorate of potash, especially for 
match manufacture, is being under- 
taken by two firms. One plant is con- 
nected with a primary mineral pro- 
ducer at Carlsbad and the other is 
being built for use of power at the 


ALKALIS AND CHLORINE 
(Continued from page 94) 


but only part, of the caustie pro- 
duced in the pulp industry is regu- 
larly reported in the Census total. 

Caustic soda consumption during 
1940 exceeded 1939 by about 6.8 per 
cent, as shown in our tabulation of 
uses by consuming industries. Large 
inereases were registered in making 
other chemicals, in the rayon and 
cellulose film industry and in mis- 
cellaneous applications. Declines oc- 
curred in soap making, in vegetable 
oil refining and in exports. The 
rayon industry again, as almost 
without exception in the past, estab- 
lished a new high record. On the 
other hand, exports decreased, on 
account of war-time conditions, 
while the fall in vegetable oil re- 
fining is attributable to exceptionally 
low lard prices during the year, 
which limited the seope of the 
vegetable oil industry. 

Chlorine production in 1940 was 
one of the outstanding events in the 
alkali year. Estimation of the total 
as 605,000 tons produced contains 
several uncertainties which make 
the figure one to be accepted with 
caution. Nevertheless, the increase 
over 1939 was definitely large and 
production was not far below the 
industry’s capacity. According to 
Census figures for 1939 chlorine 
production was 485,554 tons, of 
which approximately 440,000 tons 
would have been made with the 
electrolytic caustic reported for that 
year, leaving but 45,000 tons to be 
made with caustic potash, metallic 
sodium, magnesium, electrolytic 
sodium carbonate and _ synthetic 
sodium nitrate produced by Solvay’s 
nitrosyl chloride process. Actually, 
trade opinions place the estimate of 
chlorine produced from the various 
non-NaOH sources in 1939 at con- 
siderably more, perhaps as much as 


Bonneville Dam. Several smaller op- 
erations have been announced for the 
manufacture of caustic and other 
needed potash specialties. 

Altogether the production of pri- 
mary potash in the United States dur- 
ing 1940 appears to have been about 
25 percent above that in the preced- 
ing calendar year. This is, of course, 
an all-time reeord. Preliminary ton- 
nage guesses indicate that the K,O 
content of this production approxi- 
mated 380,000 short tons. 


75,- 80,000 tons. Therefore, for 1940 
we estimate 80,000 tons of chlorine 
from non-NaOH sources, plus 525,- 
000 tons with NaOH, totaling 605,000 
tons. In spite of the high figure for 
NaOH chlorine, the estimate of 1941 
capacity is at least a third greater, 
while capacity for the non-NaOQH 
product may at present be as high 
as 100,000 tons, with 10,000 tons 
more in the offing when new pro- 
jected capacity at Hopewell goes 
into operation. 

Among the trends in the alkali 
industry, the following will bear 
watching. Considerable soda ash is 
now being used in mechanical combi- 
nation with sulphur as synthetic salt 
cake, and used in the pulp industry. 
While this product cannot replace 
salt eake in other applications, its 
success in black ash furnaces appears 
to be assured. Another application 
of soda ash which may prove de- 
cidedly interesting is as a flux and 
desulphurizing agent in ferrous 
metallurgy. In Europe it has been 
used in the blast furnace to replace 
a much larger quantity of lime, 
resulting in reported increases in 
furnace capacity of 20-30 percent. 
It is being actively investigated in 
the United States by the foundry 
industry, which is considering its 
use in the cupola and ladle for its 
desulphurizing ability. Although the 
economies of its application in the 
blast furnace is questionable in 
normal times, soda ash may prove 
a valuable means of extending 
furnace capacity in the present 
emergency. 

Trend toward shipment of liquid 
caustie in higher concentrations has 
continued and 50-70 percent solu- 
tions are now the commonly handled 
concentrations. Development of coat- 
ings for tank ear interiors has been 
actively pursued, to meet the re- 
quirements for iron-free caustic, and 
the construction of insulated cars 
has facilitated the shipment and 
handling of liquid of the higher 
concentrations. 


879,000 42,500 
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The plastics industry is retaining its youth and vitality. Established 
materials are constantly being improved and new ones developed. The 
volume consumed in old applications is on the increase and new uses are 
growing by leaps and bounds. Phenolic, urea, cellulose acetate, cellulose 
acetate butyrate, vinyl, and acrylic plastics made large gains in 1940. 
Vinylidene chloride and melamine resins are newcomers that show 
great promise of becoming important members of the plastics group. 


PLASTICS have an opportunity to 
play two important roles in the na- 
tional defense program. First, they 
ean be used in the construction of air- 
planes, gas masks and other equip- 
ment for the Army and Navy. And 
second, plastics ean be used in con- 
sumer products in order to free stra- 
tegic metals for defense needs. 

Although our defense program is 
still in low gear and designs and 
plans for the airplane, tank, truck, 
gun, rifle and other machine re- 
quirements are still on the drawing 
boards, plastics have already been 
specified for numerous parts. Much 
of the increase in the output of plas- 
ties last year may be attributed to 
these same requirements. As yet we 
have seen little of the substitution 
for strategic metal for that will be 
a second phase that is almost certain 
to follow. These new demands may 
give an added impetus to an industry 
that already is growing amazingly 
fast as is shown by the record of the 
last few years. 

Cellulose acetate continues to make 
rapid strides forward, notwithstand- 
ing the fact that it has now lost all 
but an exceedingly small percentage 
of the safety glass market which it 
monopolized a few years ago. Pro- 
duction of sheets, rods, tubes and 
molding powder has increased from 
14,224,797 |b. in 1938 to about 24,- 
000,000 last year. Molding powder 
was responsible for most of the gain 
particularly in the last year when 
15,000,000 lb. were produced which 
compares favorably with the 11,654,- 
928 Ib. of 1939. A further indication 
of the growth of cellulose acetate plas- 
ties is the progress that has been 
made by one producer of the flake ma- 
terial from which the molding powder 
is made, the Hereules Powder Co. It 
has, since entering the field four years 
ago, on two oceasiosn doubled the ca- 
pacity of its plant. Present capacity 
is approximately 10,000,000 lb. an- 
nually. 

Probably the most important de- 
velopment in cellulose acetate in the 
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past year is entrance of material of 
higher acetyl content in commercial 
production. This material, because of 
better dimensional stability under 
heat and moisture and lower water 
absorption than regular cellulose ace- 
tate, is replacing the older type of 
acetate in many applications. 

The price of cellulose acetate mold- 
ing powder in granular form ranges 
between 50 cents and 44 cents per lb., 
according to color and quantity. This 
is a reduction of 2 cents from a year 
ago. Standard types of acetate flake 
are now 30 cents per lb., 3 cents lower 
than they were a year ago. 

Cellulose acetate butyrate was in- 
troduced in 1938. Production has 
multiplied many times during 1940, 
although it is still in the introductory 
stage. This material is suitable for in- 
jection molded plastics and in smaller 
quantity in protective coatings, par- 
ticularly outdoor clear lacquers for 
metal. It is produced by Tennessee- 
Eastman Corp. and Hercules Powder 
Co. Cellulose acetate butyrate appears 
to offer greater possibilities for con- 
tinuous extrusion than does any other 
plastic. Incidentally, this type of 
molding is new and the possibilities 
are so great that it is expeeted a more 
rapid expansion in this field will oe- 
cur than was experienced when injec- 
tion molding was introduced. In ad- 
dition to rods and tubes and flat 
strips of various dimensions this 
process provides a ready means of 
making strips of special profile, for 
innumerable uses, displacing alumi- 
num and chrome plate in many appli- 
cations. The new models of Chrysler 
and Ford automobiles are using large 
quantities of the extruded acetate 
butyrate for interior trim. The price 
of extruded forms, based on weight, is 
about twice that of the molded ma- 
terial. 

Current price of cellulose acetate 
butyrate flake material is 43 cents per 
lb. on lots of 5,000 lb. or over, and 44 
cents on 1,000 to 4,900 lb. While the 
present price of the molding eomposi- 
tion in lots of 5,000 lb. or over is 49 


cents per lb. and in lots of less than 
100 lb. the price is 55 cents. In any 
comparison of the prices of cellulose 
acetate and cellulose acetate butyrate 
it is important to consider the specific 
gravities of the two materials, that of 
the former is 1.3 and the latter 1.2. 

Nitrocellulose has not been thriving 
any too well in recent years. The 
oldest of all plastics appears to be 
losing out to the newer materials be- 
eause of its flammability. Production 
of nitrocellulose reached a peak of 
approximately 27,700,000 lb. in 1923. 
By 1937 it had dropped to 18,100,000, 
in 1939 to 13,373,000 lb., and further 
to about 11,800,000 lb. last year. In 
the lacquer field the alkyd resins have 
had much greater growth in recent 
years percentagewise, but in spite of 
this, the lacquer industry consumed 
more nitrocellulose last year than in 
any year in the history. About 80 
percent of nitrocellulose plastics is 
disposed of to outside firms in the 
form of sheets, rods and tubes, the 
remainder is consumed by producing 
plants to make into finished products. 

Ethy! cellulose took a more impor- 
tant place in the field during 1940. 
Hereules Powder Co. produces the 
material from which a plastic can be 
made, and Dow Chemical Co. offers 
an ethyl cellulose molding plastic. 
Among the principal markets were 
automobile and aircraft high tension 
electrical insulation, a base for sound 
recordings where its excellent tough- 
ness over a wide range of temperature 
recommends it, and in injection and 
compression molded plastics. A trans- 
parent foil is being made from ethyl 
cellulose which is competing with Cel- 
lophane and similar wrapping mate- 
rials. It is also being used to make 
rigid containers. The transparent 
boxes can be easily made and printed; 
they are tough and flexible. 

The carload (16,000 lb.) price on 
ethyl cellulose for converting into 
molding compound is 45 cents per lb., 
and 47 cents on lots of 500 lb. and 
over. 

Methyl cellulose, in a water soluble 
form, of domestic manufacture was 
offered to the trade a little over a 
year ago. Since introduction, it has 
found wide acceptance in a variety 
of fields such as paper, paint, pencil, 
leather, textiles, and cosmetic indus- 
tries. 

Methyl cellulose yields clear, prac- 
tically neutral solutions in water, and 
is odorless, colorless, and non-toxic. 
Its coatings, besides being tough and 
flexible, are grease proof. Domestic 
production is supplied in seven 
viscosities, namely, 15, 25, 50, 100, 
400, 1,500, and 4,000 centiposes as 
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determined on a 2 percent concentra- 
tion in water. 

The carload (30,000 lb.) price on 
the methyl cellulose is 47 cents per 
lb., 50 cents on 2,000 Ib. lots and 55 
cents on 100 lb. lots. Dow and Her- 
eules offer this cellulose material. 

Vinyl resins may have surpassed 
the ureas in volume of production al- 
though data are not available. Car- 
bide & Carbon Chemicals Corp. is 
a leading producer. That organiza- 
tion together with E. I. du Pont de 
Nemours & Co. and Shawinigan Res- 
ins Corp. (jointly owned by Mon- 
santo and Shawinigan Chemicals, 
Ltd.) produce all the polyvinyl 
butyral consumed in the manufacture 
of safety glass. Carbide & Carbon has 
under construction at Bound Brook, 
N. J., a plant that, when completed 
will greatly increase the company’s 
present capacity for the fabrication 
of vinyl resins. B. F. Goodrien 
Co. and Carbide: & Carbon make 
the vinyl chloride resins which are 
used as a rubber substitute for wire 
insulation, tubing, impregnating cloth 


for raincoats and shower curtains, 
and linings for acid-resistant tanks. 

Polyvinyl butyral has within the 
short period of two or three years 
replaced cellulose acetate in almost all 
safety glass used in automobiles. It 
is estimated that in the neighborhood 
of 75 percent of all the inter-layer 
material in glass made in 1940 is this 
resin. The total resin consumed in 
this application may have been as 
high as 5,000,000 Ib. 

Vinyl resins are receiving much 
newspaper publicity as a result of 
their use for women’s apparel. Filter 
cloth made from these resins is fast 
becoming increasingly popular for 
use in handling industrial chemicals. 
Such resins are showing promise as 
adhesive for metal laminations in mo- 
tors. Their use as an adhesive in 
paper has increased considerably. 
They are used on the inside of photo- 
flash bulbs as the “holding” material, 
for cockpit enclosure in airplanes, to 
some extent for windshields and nu- 
merous other uses. 

The copolymer of vinyl chloride 


Synthetic Resins; United States Production and Sales, 1939 


Source: U. S. Tariff Commission 


Resin 
Coal-Tar 
Alkyd: 
Maleic anhydride 
Phthalic anhydride 
Tar acids: 
Cresol or cresylic acid 
Phenol: 


Xylenols and cresols 
Total coal-tar resins 


16 , 569, 343 
33,689,691 


Production 


10,515,557 


8,517 ,368 
19,421,778 


Sales 
Quantity 


4,929 ,403 
33,161,064 


~ 


Value 


$925,048 
6,925,898 


7,893 ,863 
8,252,263 


17 ,396 , 556 
25,766 , 207 


14,556 , 232 
34, 876,766 


5, 288,767 
15,983 ,405 


OF 
SYNTHETIC RESINS 


Data for non-coal-tar 
resins not shown 
prior to 1952 


Non- Tar 


UNITED STATES PRODUCTION 


Wy) 


1930 193) 1932 1933 1934 


dae 1936 1937 1938 1939 
Source, U. S. Department of Commerce 
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and vinyl acetate in large lots sell at 
55 cents to 48 cents per lb. The poly- 
vinyl acetate sells at 40 cents per lb. 
and the polyvinyl chloride at 48 cents 
per lb. The polyvinyl butyral brought 
a price of $1.25 per lb. 

During the past few months Dow 
Chemical Co. introduced a vinylidene 
chloride plastic. One of its most out- 
standing features is extremely high 
tensile strength. It has a wide trans- 
parent color range and is resistant to 
water and chemicals. It is being used 
in women’s wear items such as felt 
hats, and dress trimmings. An impor- 
tant use suggested is in upholstery as 
a substitute for natural rattan. Some 
of the upholstery has already been 
tried in the New York City subway 
ears. It has been used in lines and 
leaders in the field of commercial and 
sport fishing. It may be molded by 
extrusion, injection and compression 
methods. 

Polystyrene resins are produced by 
Dow, Monsanto and Bakelite com- 
panies. It is probable that Catalin 
will soon enter the field. While the 
resin promises to become one of the 
most important of the group in the 
neighborhood of 1,500,000 lb. were 
produced last year. 

Uses of polystyrene include televi- 
sion coil forms, high and low fre- 
quency radio insulating parts, clo- 
sures for mineral acids, cosmetic 
containers, instrument housings, 
liquor dispensers, transparent pack- 
ages, a wide variety of refrigerator 
parts and automobile speedometers, 
clock erystals, aircraft instrument 
panels, dishes and costume jewelry. 
The price of polystyrene resins 
ranges between 45 cents and 60 cents 
per lb. It is understood that prices 
as low as 36 cents per lb. for certain 
grades may be available soon. 

Urea resins enjoyed an increase in 
sales in 1940 over the previous year. 
About 11,000,000 Ib. of resin was 
used in molding compositions, 4,000,- 
000 lb. in adhesives, 1,000,000 Ib. in 
laminations, and between 1,000,000 Ib. 
and 2,000,000 lb. in textiles and other 
applications. The 1939 production 
amounted to 16,600,000 lb. and the 
1938, 8,300,000 lb. Much of this in- 
creased production has been due to 
their introduction into the field of 
baking enamels which occurred in 
1937. These resins are also being used 
as adhesives for plywood in the furni- 
ture and aircraft fields. The principal 
applications for molding resins in- 
clude lighting fixtures, buttons, elo- 
sures, tableware, housings and display 
containers. 

The baking finishes are made by 
American Cyanamid and Chemical 


Value 
For other 27,785,801 3,738,052 
Total non-coal-tar resins............ .46 
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Corp., Bakelite Corp., Libbey-Owens- 
Ford Glass Co., Rohm and Haas, 
Reichhold Chemicals, while the first 
three of these companies are also in 
the molding plastic field. Cyanamid 
has another urea resin plant under 
construction. It will be loeated at 
Wallingford, Conn. Carbide and Car- 
bon’s Bakelite company is building a 
urea plant at its Bound Brook, N. J., 
works. During the year Plaskon 
passed to the ownership of Libbey- 
Owens-Ford. 

Present prices for urea resins in 
granular form are from 274 cents to 
35 cents per lb. The liquid resins sell 
at 22 cents to 24 cents per lb. 

Melamine resins, developed by 
American Cyanamid, are a new group 
that shows some promise of finding 
an important place for themselves in 
the field. They are made by reacting 
melamine, a derivative of evyanamide, 
with formaldehyde. They are thermo- 
setting, colorless, lightfast, odorless, 
tasteless, resistant to hot water, or- 
ganic solvents and heat. In the 
molded form these resins may be used 
in place of urea resins where better 
water resistance and molding proper- 
ties are desired. The liquid resins 
may be used to treat paper and wood 
veneer for laminating purposes. Sur- 
face treatment permits surface color 
without necessitating the use of a 
resin throughout the lamination. 
Prices are higher than for corre- 
sponding urea resins. They average 
about 55 cents per lb. 

Aerylie resins are produced by 
du Pont, and Rohm and Haas, and it 
has been reported that Celanese Corp. 
may soon become a producer as it was 
recently granted a patent to make 
them by a new process. 


These resins are used for curved 
airplane windshields and cockpit en- 
closures, dentures, adhesives, lenses, 
reflectors for highway lighting, illu- 
minated signs, protective coatings, au- 
tomobile parts and decorative articles. 
Also illuminating devices, screens and 
panels, display fixtures, furniture. 
They may be either molded or cast. 
The 1940 production probably 
reached 3,000,000 lb. The price range 
is between 85 cents and $2.25 per lb. 

The molding type of phenolic res- 
ins made an important gain during 
the year just closed. The phenolic 
molding materials produced reached 
a total of about 82,000,000 lb. of 
which 50 percent or 41,000,000 Ib. is 
resin. For laminating purposes from 
16,000,000 Ib. to 17,000,000 Ib. of 
liquid resin of which 6 percent is solid 
resin was consumed. And probably 
about 8,000,000 Ib. of resin was used 
in the formulation of protective coat- 
ings and for other purposes. Prices 
range from 12 to 60 cents per lb. 

Cast phenolic resins are made by 
the Catalin Corp. and its licensees, 
Marblette, Monsanto Chemical, Bake- 
lite, Joanite, A. Knoedler Co. Pro- 
duetion increased last year to 6,600,- 
000 Ib., a gain of 600,000 Ib. over the 


previous year. The average price re- 


mains about 444 cents per lb. Cata- 
lin invested $100,000 during the year 
in inereasing the capacity of its plant 
25 pereent. The principal applica- 
tions for the cast phenolies include 
phonograph decorations, jewelry and 
dress ornaments, brush backs and 
radio cabinets. A development of spe- 
cial merit is the improvement in the 
technique of casting the resins which 
makes it possible to produce intricate 
shapes and large pieces. 


Production of denatured alcohol increased sharply with all consuming 
industries raising requirements. Other solvents improved to an almost 
equal extent and in some cases demand ran ahead of supply and the year 
terminated in a strong statistical position for all products. Inquiry for 
export was active with many orders unfilled. Prospective requirements 
may exceed present plant capacities. Prices were firm and moved upward. 


WITH AN upward movement in 
general industry, practically all out- 
lets for aleohol were expanded last 
year and operations at aleohol plants 
were speeded up. The output of ethy!] 
aleohol was reported at 263,181,000 
proof gal. which represents an in- 
crease of 18.7 percent over the 221,- 
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629,000 proof gal. produced in 1939. 
Pennsylvania maintained its position 
as the leading producing State with 
the next ranking States, New Jersey, 
West Virginia, Louisiana, Indiana, 
and Maryland. Withdrawals of ethyl 
aleohol also were on a higher seale 
during. the year with the result that 


stocks at plants were reduced from 
14,613,000 proof gal. at the beginning 
of the year to 9,503,000 proof gal. on 
Dee. 31. 

Activities at denaturing plants 
likewise were on a more favorable 
basis, production amounting to 134,- 
238,000 wine gal. of which 116,699,- 
000 wine gal. was specially denatured, 
and 17,539,000 wine gal. completely 
denatured, comparing with 99,174,000 
wine gal. and 14,747,000 wine gal. 
respectively for the preceding year. 
Stocks of denatured at the beginning 
of the year were 1,170,191 wine gal. 
at producing plants and 301,694 wine 
gal. in bonded warehouses and on 
Dee. 31 they had increased to 1,359,- 
510 wine gal. at plants and 364,756 
wine gal. in the hands of bonded 
dealers. Hence, apparent consump- 
tion was somewhat lower than the 
totals reported for production. 

From a price standpoint, 1940 was 
the best year experienced by the in- 
dustry in a long time. It is true that 
some of the early deliveries were 
against contracts placed in the pre- 
ceding year at relatively low prices 
but business placed in 1940 was at 
higher levels which were well main- 
tained up to the final quarter when 
further advances were put into ef- 
fect. The price-cutting competition 
which had been common in the mar- 
ket in the years immediately preced- 
ing was conspicuous by its absence. 
Early in the year, following the 
invasion of Norway and the Low- 
lands, and the inerease in British sea 
losses, the tanker market became very 
firm and delivered prices for molasses 
were higher accordingly. Some of the 
smaller aleohol producers were foreed 
to pay the higher prices almost im- 
mediately because they were carrying 
small supplies of molasses. This was 
sufficient to cut down competitive 
selling and the larger producers who 
were in a more favorable position be- 
cause they were carrying fairly large 
inventories, nevertheless were not in- 
clined to exert sales pressure because 
they realized that replacement costs 
would make such action inadvisable. 

About the middle of the vear, de- 
mand for aleohol had been stepped 
up to a point much in line with the 
rate of production and based on the 
law of supply and demand, higher 
sales schedules seemed to be in order 
and reports were heard to the effect 
that advances were in prospect but 
one of the large producers is said 
to have offered freely for third quar- 
ter deliveries at unchanged prices and 
this checked the expected price move- 
ment. However, the market had 
strengthened sufficiently in the final 
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quarter for a price advance to which 
no opposition appeared. 

The national defense program, ex- 
cept for its effect on general manu- 
facturing had but little influence 65n 
aleohol directly. But with projected 
powder plants coming into operation 
in the present year, it is estimated 
that a potential market for 20,000,000 
wine gal. will be opened up. Mobiliza- 
tion of men for training also is ex- 
pected to extend the use of aleohol in 
medical supplies and specialized uses. 
These additional demands together 
with the anticipated increase in in- 
dustrial requirements placed the mar- 
ket in a very strong statistical posi- 
tion as the year drew to a close and 
consumers were active in placing con- 
tracts for 1941 delivery. As plants 
were operating at, or close to, eapaci- 
ties in the latter part of the year, 
it is evident the question of obtaining 
supplies will become quite impor- 
tant in the present year if the pros- 
pective buying power has been cor- 
rectly gaged. So far, nothing has 
been heard regarding plans for ex- 
tending capacities of fermentation 
producers but it is expected that syn- 
thetie plant capacity will be substan- 
tially inereased. Some alcohol also 
may be released for the open market 
which formerly was used in the manu- 
facture of ethyl chloride as it is re- 
ported that this produet will be made 
synthetically in two new plants. 

The improved status of the dena- 
tured alcohol trade extended to the 
anti-freeze branch. The price sched- 
ule opened at an advance of 5c. per 
gal. over the level in effect in the lat- 
ter part of 1939. In justification of 
the higher price level, it was pointed 
out raw material costs had advanced 
and drum prices inereased. Several 
distributors of anti-freeze, anticipat- 
ing a break in prices in the early 
fall—as had been customary in pre- 
vious years—held back their commit- 
ments and when supplies became 
searce late in the year, these buyers 
were unable to cover requirements. 

The market for industrial meth- 
anol was strong throughout the year. 
Demand for formaldehyde and other 
produets was heavy and entirely in 
keeping with the high rate of produc- 
tion maintained in the methanol in- 
dustry. Production of synthetic meth- 
anol was close to 45,000,000 gal. 
which represents an increase of 11,- 
000,000 gal. over the preceding year 
and a gain of approximately 90 per- 
cent in the last two years. During 
the final quarter, a pronounced short- 
age of methanol developed and diffi- 
culty was found in loeating supplies 
both for domestic use and for export. 
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Attempts to broaden the output of 
wood distillation methanol met with 
but little suecess as it was found not 
practical to increase production be- 
yond the demand for charcoal as 
stocks of crude acetic acid had aec- 
cumulated and the price for methanol 
did not justify ecarbonizing wood 
solely for its production. 

It is expected that methanol sup- 
plies will be limited in 1941 espe- 
cially in the first part of the year 
as export demand has been active with 
many inquiries going unfilled. There 
also is the possibility that demand 
for ammonia will increase to a point 
where equipment now used for mak- 
ing methanol may be turned over in 
part to the production of ammonia. 

Acetone entered 1940 with the sur- 
plus stocks which had weakened 
prices in 1939, well cleaned up and 
a strong statistical position ruled 
thereafter. One of the large pro- 
ducers, evidently under the impres- 
sion that the market stability was 
but temporary, was very active on the 
selling side and also booked large 
orders for export with the result that 
he was forced into the open market 
to cover some of his commitments at 
prices above the quoted schedule. 

Production of acetone was up ap- 
proximately 30 percent over 1939, 


part of which was due to export busi- 
ness and part to the increased call 
from domestic buyers. Exports ran 
close to 28,000,000 lb. and production 
is estimated at 130,000,000 lb. De- 
spite this large output, demand was 
in excess of supply and three of the 
four producers had production diffi- 
culties at one time or another during 
the year. Two of the fermentation 
producers experienced plant diffi- 
culties and operations at two syn- 
thetic plants were curtailed due to 
gas shortage resulting from restric- 
tions in refining activities. One of 
the synthetic plants produced ace- 
tone from isopropyl alcohol. 

Prices for first quarter delivery in 
the present year were marked up one 
eent a gal. Offerings still are re- 
stricted and there is every indication 
that a strong market will rule in the 
immediate future. Promise of larger 
supplies is found in the report that 
one of the large synthetic acetone 
producers will increase production. 

Consuming markets for the prod- 
ucts which utilize higher aleohols and 
acetates were in accord with the rise 
as reported for other solvents. De- 


. mand for butyl aleohol and acetate, 


as usual, vacillated considerably dur- 
ing the year. In the early months, a 
large back-log from the preceding 


Summary of Operations of Ethyl Alcohol Plants Fiscal Years Ended June 30 


Number of plants operated!................... 


Number of bonded warehouses operated... . 


Operaticns (Proof gal.) 
Removed to bonded warehouses. ....... 
Withdrawals from bond, total?......... 
For denaturation ®. ................ 
For hospital and scientific use.......... 


For use of U. 8. and subdivisions.......... 


1939 1940 Increase 


1 
63 65 2 


201,017,546 243,727,756 42,710,210 
200,055,093 242,128,867 42,073,774 
201,731,498 251,820,728 50,089,230 

22,150,969 24,344,306 2,193,337 
179,580,529 227,476,422 47,895,893 
175,644,641 223,321,704 47,677,063 


For medicinal, beverage and other authorized 


Stocks in bonded warehouses June 30°... 
Materials used 

Grain: 


Crude alcohols mixture, gal................... 


Cellulose pulp and chemical mixtures, Ib. . 


1,931,695 2,033 ,903 102, 208 

1,057,712 1,224,504 166 ,792 
oon 198 , 396 196 , 284 2,112° 
748,085 70C ,027 48 ,058* 

496 ,086 496 , 294 208 

38,188 42,813 4,625 


30,860,351 21,798,554 9,061 ,797* 


158,908,347 194,601,378 35,693,031 


... 156,650,225 136,815,670 19,834,555* 
21,131,972 16,851,377 4,280 ,595°* 
2,398 , 507 4,460 ,927 2,062,420 

157 , 836 63 ,652 4 94,184* 
35,388,995 45,785,850 1C,396,855 
24,949,950 10,379,740 14,570,210 
1,593 ,687 3,255,920 1,662,233 

ne 1,227,112 3,419,737 2,192,625 
743,411 703,010 40,401* 

149,024 10,124,665 9,975,641 

130 ,605 1,205,271 1,074 ,666 
371,823 371,823 


1 Includes 1 experimental plant in 1939 and 2 in 1940. 

? Includes 806,927 proof gallons in 1939 and 728,923 proof gallons in 1940 transferred to denatur- 
ing plants by alcohol plants not having bonded warehouses. 

? Stocks in transit between bonded warehouses and quantities in receiving tanks of alcohol 
plants awaiting transfer to bcnded warehouses not computed. 


4 Includes 21,759 pounds of diamalt. 
* Decrease. 
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year kept the market in an active 
stage. Production difficulties also 
added to the market stability by hold- 
ing outputs in check. An explosion 
occurred at one fermentation plant 
and fermentation troubles also were 
encountered. One of the newest pro- 
ducers likewise is said to have found 
trouble in operating and the moder- 
ate drop in consuming demand was 
largely offset by a similar action in 
the production end. When demand 
for methanol reached its peak, one of 
the producers of synthetic solvents 
changed its process with result that 
it was no longer able to supply its 
largest customer. This forced the 
customer to purchase normal butyl 
aleohol and acetate which he had for- 
merly used only in a small way. This 
extra demand, which incidentally was 
increased during the year, taxed pro- 
ducing facilities and another syn- 
thetic producer converted a consider- 
able amount of ethyl alcohol into 
normal butyl aleohol, which accounts, 
in part, for the abnormal increase in 
production of ethyl alcohol. 

Late in the year it was announced 
that prices for butyl aleohol and ace- 
tate would be advanced for 1941 
delivery and this brought a rush of 
buyers to anticipate the advance 
which had the effect of holding stocks 
at a low level as the year closed. 
However production is going along 
at an unbroken level and is expected 
to be in line with consuming demands. 


Operations of denaturing plants 


1939 1940 

(Quantities in wine gals.*) 

Denaturing plants ! 
Number operated ?..... 38 40 
Production, total. ..... 100,740,510 126,761,830 
Completely denatured 17,179,433 15,352,033 
Specially denatured.. 83,561,077 111,409,797 
Withdrawals, total..... 99,872,629 127,004,722 
Completely denatured 17,204,615 15,495,290 
Specially denatured... 82,668,014 111,509,432 


Losses, total. ......... 100,071 91,695 

Stocks June 30, total... 1,981,559 1,662,472 
Completely denatured 655,996 498,982 
Specially denatured. . 1,325,563 1,163,490 

Bonded dealers in 

specially denatured alcohol 

Number operating... .. 55 52 

3,243,249 3,441,108 

3,143,007 3,434,797 

Losses in storeroom.... 1,937 2,756 

Stocks June 30........ 378,009 381,655 
Manufacturers using 

specially denatured alcohol 

Number operating... .. 4,405 4,283 

§$2,417,391 111,342,945 

Recovered after use.... 61,248,937 69,046,201 

| 142,969,775 177,333,764 

62,761 104,043 

Stocks June 30........ 3,162,641 5,974,138 


1 Including denatured rum 

*In wine gallons of approximately 180 proof. 
A wine gallon is a standard U. 8. gallon of 231 
cubic inches 

3 Includes 1 denaturing plant operated in con- 
junction with experimental alcohol plant in 1939. 

Excluding inter-dealer shipments. 

§ Including amount recovered and reused. 
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The confusion in the general sol- 
vents market in the latter part of 
the year opened further markets for 
secondary butyl products and both 
suppliers disposed of such quantities 
as they cared to market. Amy] pro- 
ducers were in a sold-up position 
throughout the year. 

Sales of methyl ketone increased in 
1940 in about the same proportion as 
1939 had advanced over 1938. Prices 
were firm throughout. Part of the 
demand was due to new uses devel- 
oped for methyl ethyl ketone and the 


Production of Methanol 
Production (gallons) 


Synthetic Crude? 

1940 
3,452,677 457,271 
eee 3,782,402 446,815 
ree 3,462,946 506 , 937 
3,486,233 441,888 
3,408,517 436 , 883 
3,426,100 425,578 
3,851,669 390 ,004 
pee 3,787 ,794 407 ,764 
September.......... 3,548,808 365,786 
4,408 ,026 463,165 
4,439,905 467 ,976 
ee 3,913,370 483 ,953 
44,968,447 5,294,020 

1939 
2, 267 ,339 336, 157 
2,406 , 564 364 ,500 
2,276,385 389 
1,778,581 354,415 
2,295,288 343 ,992 
2,495,394 377 ,755 
2,678,983 359,594 
September.......... 2,639 ,934 404,876 
4,158,161 463 ,420 
4,611,707 479 ,622 
December.......... 4,184,479 434,021 

1938 
2,896 , 894 458 , 347 
2,290,609 408 ,930 
2,343,828 432,800 
1,975,999 314,664 
1,860,400 330,875 
1,629,570 293,091 
car 1,449 ,607 309,219 
1,897 ,847 281,988 
September.......... 1,929,655 303 , 225 
2,294,532 335,380 
November.......... 2,617,979 344,328 
December.......... 2,844,249 357 ,249 
26,031,169 4,170,096 


1 The refined equivalent would be approxi- 
mately 85 percent of the crude production. 


fact that as the increased demand for 
acetone consumed large amounts of 
isopropyl! alcohol, both isopropyl ace- 
tate producers curtailed operations 
substantially as compared with 1939. 

While the general solvent situa- 
tion may vary from month to month 
and it is hazardous to forecast a 12- 
month progress, it seems safe to say 
that as most solvents are used to some 
extent and, in some cases are vital, in 
military operations, demand for these 
products in the current year will 
continue to broaden. In addition to 
domestic requirements, many prod- 
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ucts consuming solvents are now be- 
ing made for the British Government 
which obviously places a strain on 


existing capacities. There is also 
quite a large demand for export 
which, up to the present, producers 
for the most part have been unable 
to fill. Most solvent producers find 
themselves in the dilemma of mak- 
ing a reasonable profit on those prod- 
ucts which can be turned out with 
existing facilities. Construction costs 
and difficulty in obtaining necessary 
equipment do not encourage new 
plant construction. If the prepared- 
ness program and aid-to-Britain 
plans gather momentum, demand for 
solvents should exceed present pro- 
duction capacities and considerable 
dexterity will be required by all man- 
agements to meet demands with pres- 
ent plants. Such a condition might 
lead to panic buying and might be 
considered a just cause for the in- 
auguration of priorities. However, if 
the programs are well coordinated, 
the balance between supply and de- 
mand may be maintained by full util- 
ization of present facilities. 


PRODUCTION of charcoal and 
wood chemicals from hardwood in 
1940 was approximately 20 percent 
greater than during the preceding 
year. This was far from a record, 
but decidedly more output than in 
almost any year of the past decade 
except in 1937. 

At the end of 1940 the industry 
was operating at substantially full 
capacity. Despite this fact, serious 
shortage of charcoal existed at in- 
tervals during the fall and early 
winter. Several shifts in production 
methods and uses are now being 
noted. Some production of hard- 
wood charcoal without byproduct re- 
covery is one such development which 
several have recommended and one 
firm is reported to be undertaking. 
Substitutes for charcoal in some of 
the major industrial uses is being 
attempted to reduce the pressure on 
the limited supplies. The demand 
for acetic acid and methanol, the 
two major wood chemicals produced 
with the charcoal, is very great; but 
this demand is met principally by 
the adequate supplies of synthetic 
materials. There is no pressure for 
more hardwood distillation simply 
to give these wood chemicals. 

During 1940, more than 540,000 
cords of hardwood were processed 
with the following production: Char- 
coal at 50 bu. per cord, about 27,- 
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000,000 bu.; crude methanol, at 10.25 
gal. per cord, 5,500,000 gal.; puce 
methanol equivalent of this produe- 
tion, 4,500,000 gal.; acetic acid equiv- 
alent of various chemicals, at 115 lb. 
per cord, 62 million pounds. This 
production of acetic acid represents 
the direct recovery of that chemical 
plus the acid equivalent of the acetate 
of lime made, plus the acid equiva- 
lent of various other chemicals, prin- 
cipally sodium and ethyl] acetate. 

It appears that during 1941 the 
above typical yields will probably be 
obtained on the average by the in- 
dustry, which has an installed ¢a- 
pacity of approximately 2,400 cords 
of wood per day. The industry 
rarely is able to operate at any- 
thing approaching rated capacity for 


the entire year, even when demand is 
good. Hence, it is expected that not 
much over 600,000 cords of hard- 
wood will be processed in 1941, or 
about 10 or 12 percent above the 
1940 total. Of the total charcoal 
made, about 50 bu. per cord car- 
bonized, there will probably be about 
48 bu. per cord available for sale, 
principally in lump form. About 2 
bu. per cord of the primary pro- 
duction is made as fine sizes at 
certain plants which have no market 
for that material, or represents waste, 
breakage, and blow-away during 
preparation and shipment. Two 
plants still continue to market most 
of their charcoal as briquets, prin- 
cipally to supply the requirements for 
dining car and hotel grill uses. 


Heavy exports and new plant construction were the outstanding develop- 
ments in the synthetic organic chemicals industry in 1940. Exports were 
not confined to South America but went to German and English customers 
all over the world. Plant construction was particularly active in synthetic 
rubber and butadiene. New production peaks were reached in acetic acid 
as well as for all synthetic organic chemicals. 


NEW PLANT construction is the 
biggest thing the synthetic organic 
chemicals industry has to report for 
the year 1940. Production was up 
probably 20 percent or more from 
1939 levels (see Chem. & Met., June 
1940, p. 437 for 1939 statistics), but 
such increases have come to mean 
only “normal growth” to men in the 
industry. The increase in production 
capacity, however, was more than 
normal. Indications for 1941 are that 
the trend will continue, and it will 
be largely independent of the Na- 
tional Defense Program. 

Of course, the most interest in 
new construction has centered around 
synthetic rubber and its raw ma- 
terials. A shroud of mystery has 
surrounded the whole development be- 
cause the National Defense Commis- 
sion has not made its position known. 
However, the problem is now up for 
decision and the situation should be- 
come clarified soon, perhaps even be- 
fore this issue of Chem. & Met. 
reaches the reader. 

Standard Oil Co. of Louisiana has 
been working on a $2,800,000 plant 
to make the buna-type synthetic at 
Baton Rouge. This five-ton-a-day 
plant has been delayed in construc- 
tion but will be ready to operate by 
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Spring. Firestone was making Per- 
bunan on a commercial seale at Akron 
by April of last year under license 
from Standard Oil. Butyl rubber, a 
polymer of butadiene and butene, was 
announced by Standard Oil Develop- 
ment Co. but was not commercialized 
in 1940. 

In June Ameripol, a butadiene syn- 
thetic, was announced by the B. F. 
Goodrich Co. Later the Hydrocarbon 
Chemical & Rubber Co. was formed 
by Goodrich and Phillips Petroleum 
Co. to make the crude synthetic under 
the name Hyear. Three plant units 
for production of this material were 
built at Akron in 1940 and their 
capacity amounts to several tons per 
day. Goodrich also built a new plant 
to make Koroseal at Niagara Falls, 

In August Goodyear announced 
that its butadiene polymer, Chemi- 
gum, was in semi-commercial pro- 
duetion and that a  five-ton-a-day 
plant was being installed in existing 
buildings. Later (November) it was 
announced that a new plant was be- 
ing built in Akron to increase produe- 
tion 300 per cent and employ 75 men. 
The plant was to be finished in six 
months. 

New construction for neoprene was 
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announced by du Pont during the 
year which, when completed in the 
Fall of 1941, will bring the Deep- 
water, N. J. plant’s annual capacity 
to 9,000 tons. 


BUTADIENE 


All the newer synthetic rubbers re- 
quire butadiene; so a number of com- 
panies are building new capacity at 
top speed. Dow Chemical Co. was 
the only producer listed (U.S.T.C.) 
in 1939, but when the rubber com- 
panies wanted more of the chemical 
and quickly, Shell Development Co. 
took a laboratory process off the shelf 
and put it into pilot plant operation. 
The pilot plant has been producing 
more than 1,000 lb. a day, but Shell 
is hastily building a 15-ton-a-day 
plant at Houston, Tex., to provide for 
the expanding demand. The new 
plant will be ready before the mid- 
dle of the year. Meanwhile Dow is 
endeavoring to increase production 
with another process now in the pilot 
plant stage. 

Phillips is building a plant to sup- 
ply butadiene for Hycar as a by- 
product of its neohexane process at 
Borger, Tex. The plant will be 
finished shortly. Standard Oil, too, 
is providing itself with a supply of 
butadiene by building a plant which 
will be ready to operate in April or 
May. 

Carbide and Carbon Chemical 
Corp. is making some butadiene now 
at South Charleston, W. Va., and 
will be equipped to make more at 
Texas City, Texas. Whether the 
Texas plant actually produces this 
material will depend on develop- 
ments in synthetic rubber. 

The other big tonnage raw mate- 
rial for the synthetic rubbers is 
acrylonitrile. American Cyanamid 
& Chemical Co. started operating 
the first large-scale plant to make 
this material on July 1, 1940. It’s 
capacity was doubled before the end 
of the year. It is understood that 
Dow Chemical Co. also built an 
acrylonitrile plant, but details are 
lacking. 


TOLUOL AND PHENOL 


Toluol was made from petroleum 
on a large scale for the first time in 
1940. Though not a synthetic chem- 
ical in the strict sense because it is 
made so far only by extraction from 
crude oil fractions, it is still of inter- 
est in these columns because it in- 
dicates a trend. When Shell Oil Co. 
started operating its 2,000,000 gal. 
per year toluol plant at Houston in 
December, plans were already under 
way for a much larger plant at the 
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Humble Oil refinery almost next 
door in Baytown, Tex. The plant :s 
being built with Government money 
as a part of the Defense Program 
and will cost $11,857,000. Shell’s 
plant was understood to have cost 
about $500,000. 

Phenol productive capacity was 
greatly increased. Durez Plastics & 
Chemicals, Ine. brought into opera- 
tion after two years of construction, 
a 15,000,000 lb. per year plant at 
North Tonawanda, N. Y. The plant 
cost $2,000,000 and utilizes a vapor 
phase regenerative process invented 
in Germany (see Chem. & Met. for 
November, pp. 770-775). Another 
synthetic phenol plant was put in 
operation by The Barrett Co. at its 
Frankfort, Pa. works. Caleo Chemi- 
eal Division of American Cyanamid 
installed at Bound Brook, N. J., an 
additional tar acid still unit to pro- 
vide an increased supply of naphtha- 
lene, anthracene and phenol. 


OTHER CHEMICALS 


The year 1940 was a big construe- 
tion year for Carbide & Carbon 
Chemicals Corp. and Dow Chemical 
inasmuch as both companies started 
the building of large plants in Texas. 
Carbide’s plant at Texas City is to 
be much like the plant at Whiting, 
Ind., making a long line of aliphatie 
chemicals from refinery gases. The 
Dow plant will make primarily me- 
tallie magnesium and bromine from 
sea water; however, a third unit 
started late in the fall, will make 
ethylene and various hydrocarbon 
derivatives. 

Among the new resins produced 
for the first time during the year 
were Dow’s Saran and American Cy- 
anamid’s Melamine. Cyanamid is 
also building a new resin plant at 
Wallingford, Conn. Significant new 
products introduced by Carbide & 
Carbon Chemicals Corp. included 
ethyl hexanol, maleic anhydride and 
the Carbowaxes. 

The big expansion in nylon (see 
Synthetic Fibers) required a_ cor- 
responding expansion in the facili- 
ties for making nylon intermediates 
at Belle, W. Va. Also at Belle, the 
duPont company started production 
during 1940 of ethylene glycol, 
which appeared on the anti-freeze 
market under the trade name Zerex. 

In addition to starting its new 
acetic acid plant at Peoria, IIl., in 
January, 1940, Commercial Solvents 
Corp. finally started operating in 
early summer its new plant units 
for the production of nitroparaffins. 
The basie NP’s produced first were 
nitromethane, nitroethane, 1-nitro- 
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propane, and 2-nitropropane, but a 
long list of derivatives also is being 
produced. Early in the year the 
company started operating a plant 
to make riboflavin (Vitamin G) on 
a large seale. The vitamin is being 
used on a tonnage basis to restore 
potency to wheat flour and in animal 
foodstuffs. 

Monsanto Chemical Co. figured in 
the new construction to a consider- 
able extent. At Norfolk, Va., a new 
plant was built to make theobromine 
from cocoa byproducts. At St. Louis 
new facilities now produce a_phe- 
nolic acid salt used as an addition 
agent for crankease oil. Also a plant 
was built to make diphenyl phtha- 
late. At Nitro, W. Va., a new rubber 
accelerator is in production as is 
thiourea. (American Cyanamid also 
produced thiourea on a plant scale 
for the first time.) 

Monsanto’s expansion in- 
cluded substantial increases in pro- 
duetion eapacity for nitration of 
chlorobenzol and eatalytie hydrogen- 
ation at Monsanto, Ill. The latter 
process produces cyclohexylamine 
and p-aminodiphenyl. At St. Louis, 
the plant for production of sul- 
phanilamide and its intermediates 
was materially expanded. 


FOREIGN TRADE 


As expected, there was a good bit 
of shifting in international trade 
during the year. Imports again de- 
clined and exports were up. Exports 
of dyes were particularly heavy, 
almost reaching the 25 million lb. 
mark as compared with 13.7 million 
lb. in 1939. Imports of dyes dropped 
off from 5 to about 2 million Th. 
Thus domestie production had to 
take up slack both ways and thereby 
was inereased an estimated 22 per- 
cent over 1939, though textiles pro- 
duction was up only 8 percent. 

It was necessary to produce in 
this eountry some items that had 
formerly been imported (such as 
potassium ferricyanide and other 
potash salts) but such production 
did not run into large quantities. In 
fact, chemical industry was better 
prepared for the new situation than 
had been suspected; so the transition 
was comparatively easy. 


A JUMP in eellulose acetate rayon 
production, together with sizable 
inereases in laequer solvent require- 
ments, was largely responsible for 
raising the consumption of acetic 
acid some 30 million pounds in 1940 
over 1939. All cellulose acetate pro- 


duction (ineluding film and sheets, 


rods, tubes and molding com- 
pounds), was estimated at 175,000,- 
000 Ib. in 1940 as compared with 
125,000,000 Ib. in 1939. Amyl, butyl 
and ethyl acetate production prob- 
ably also reached a total of 175,000,- 
000 Ib. as compared with 150,- 
000,000 for 1939. Textile production 
was up slightly—about 8 percent. 
All these increases meant in- 
creased consumption of acetic acid, 
but not necessarily in proportion. 
There seems to be a trend toward 
replacement of acetic by other or- 
ganic acids in some uses. For in- 
stance, propionic and butyrie acids 
are now used in increasing quantities 
in cellulose acetate plastics. Formic 
acid has replaced a_ considerable 
amount of acetic that was formerly 
used in textile dyeing and in coagr- 
lation of rubber latex. Large quan- 
tities of formic acid were shipped to 
the East Indies and though du Pont’s 
and Victor’s plants were operating 
at capacity they were unable to 
supply the demand. This situation 
has arisen since 1938, and the con- 
sumption of formie acid has been 
more than doubled since that time. 
Acetie acid, too, was exported in 
larger quantities than ever before. 
With Germany and England at war. 
and unable to supply their norme] 
customers, and Japan using all her 
own production, the United States 
and Canada supplied needs all over 
the world. Butyl acetate exports 
were about as usual, but exports of 
glacial acetie jumped from 2,000,000 
to 6,000,000 lb. Substantial quanti- 
ties (about 200 tons) of acetie an- 
hydride were exported from the 
United States for the first time. 
Shawinigan Chemicals, Ltd.,_ in 
Canada, supplied more of the new 
export trade for acids than did any 
of the United States producers. 
Production statisties on  acetie 
acid and derivatives are meager, par- 
tial, and in many eases unreliable. 
The reason for this situation is that 
there are so many ways in which 
these compounds are made and used 
that it is diffieult to get a statistical 
pattern without duplication. The 
only official data that have properly 
accounted for such duplication are 
included in a report published by 
the U. S. Tariff Commission on June 
4, 1938. All the data in that re- 
port have previously been published 
in Chem. & Met., and, in addition, 
Chem. & Met. editors have endeay- 
ored to make estimates bringing that 
information up to date in subsequent 
years. To eliminate duplication it is 
necessary to add to the actual pri- 
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mary production of acetic acid the 
production of ethyl and sodium 
acetate made direct without going 
through the acetic acid stage and the 
production of acetic anhydride which 
is not made from acetic acid. 

Adding all these together and 
converting them to a common base 
of 100 percent acetic acid, produc- 
tion and consumption data become 
really indicative of the activity in 
the industry. Chem. & Met. esti- 
mates, prepared on this basis, will 
be given in the following paragraph. 
Then an attempt will be made to 
explain the complex situation that 
makes these estimates only guesses. 

Domestic consumption of acetic 
acid and derivatives reached an all- 
time high in 1940 of about 252,000,- 
000 Ib., of which 2,000,000 Ib. was 
imported. Thus, production for do- 
mestie consumption was 250,000,000 
lb., and an additional 10,000,000 Ib. 
was produced for export. Produe- 
tion was divided between various 
sources as follows: Direct recovery 
from hardwood distillation and man- 
ufacture from acetate of lime ac- 
counted for 62,000,000 lb. Synthesis, 
fermentation and other methods 
made up 198,000,000 Ib. 

Prior to 1926 all acetie acid pro- 
duced in the United States was made 
from acetate of lime, which in turn 
was procured from hardwood dis- 
tillation. However, the increased 
demand in the early twenties 
brought about by lacquer require- 
ments in the fast-growing automo- 
bile industry provided an incentive 


for development of synthetic and 
fermentation methods. Synthetic 
acetic acid was first reported in 
1928, and its production has grown 
by leaps and bounds ever since. 

In an effort to meet this new com- 
petition the wood distillation indus- 


Chem. & Met. Estimates for U. S. Acetic 
Acid and Derivatives 


(Millions of pounds, basis 100% acetic acid) 


1937 1938 1939 1940 
Production...... 177 157 227° 260 
Imports. ..... ee 32 6 2 2 
Hxports. .....+. 3 3 6 10 
Consumption... .. 206 160 223° 252 


*Revised. 


try developed methods of recovering 
acetic acid directly from the pyrolig- 
neous liquors without making acetate 
of lime. This is helping the industry 
to maintain sales at about the same 
order of magnitude from year to 
year, but synthetic acid is taking all 
the new business. 

Conversion of acetate of lime to 
acetic acid is still carried out by two 
large chemical companies, Monsanto 
and General Chemical. The latter 
company is understood to be buying 
for resale both synthetic and direct 
recovery acid to supplement its own 
production. 

There are now 12 direct recovery 
hardwood distillation plants with a 
combined capacity of about 1,400 
cords per day. There are 20 acetate 
of lime distillers with a combined 
capacity of about 900 cords. A large 
distillery at Iron Mountain, Mich., 
owned by the Ford Motor Co., pro- 


duces ethyl acetate direct. In addi- 
tion, there is a small chemical com- 
pany still using the sodium acetate 
process. 

Newberry Lumber & Chemical Co. 
was the last plant to change over 
from acetate of lime to direct recov- 
ery, and it did not get into full pro- 
duction until 1940. 

With the advent of large-scale 
cellulose acetate rayon production in 
the thirties, acetic anhydride entered 
the picture further to complicate 
the market situation. Cellulose ace- 
tate (including film and plasties) is 
now nearly as large a consumer of 
acetic acid as lacquer solvents. But 
much of that acid is consumed in 
the form of anhydride; so several 
cellulose acetate companies have de- 
cided to make their own anhydride 
and two of them make their own 
acid. It is generally known that the 
rayon process requires a much larger 
quantity of acid in processing than 
is actually consumed. H. D. Smith, 
of A. M. Tenney Associates, Inc., 
states that 6 lb. of glacial acetic acid 
and 2.4 lb: of acetic anhydride are 
needed per pound of yarn made. 
But all of this is recovered and used 
again except 0.54 lb. of 100 percent 
acid. In general, wood acid is not 
satisfactory for use in rayon. 

Just as synthetic acid and anhy- 
dride have outdistaneced all other 
acetic acid production, Niacet Chemi- 
eal Co. and Carbide & Carbon 
Chemicals Corp. have out-distanced 
all other producers. Niacet produces 
practically all the synthetie acid 
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made for sale in the United States. 
It is made from acetylene which in 
turn is made from carbide at the 
Niagara Falls plant. 

Carbide & Carbon Chemicals Corp. 
makes large quantities of acetic 
acid, but it is all used in the com- 
pany’s plants to make solvents, vinyl 
acetate plastics and acetic anhydride. 
Carbide is the only large seller of 
anhydride and makes it at South 
Charlestown, W. Va., and Whiting, 
Ind., from acetic acid and ketene by 
a novel process. Most of its output 
goes into the manufacture of rayon, 
but substantial quantities are used 
to make aspirin and other chemicals. 
Carbide’s new plant at Texas City, 
Texas, will also make anhydride. 

E. I. du Pont de Nemours & Co. 
is both a producer and consumer of 
both acetic acid and anhydride. The 
anhydride is made from acetie acid 
and acetylene at the company’s 
acetate rayon plant at Waynesboro, 
Va. A new plant to make acetic 
acid by inserting a ketone group into 
methyl aleohol has been built at 
Belle, W. Va. The plant did not 
come into full production until May, 
1940, but it now supplies all the com- 
pany’s requirements plus _ several 
eustomers who have been buying 
from Grasselli for years. Du Pont 
once made acid from acetate of lime, 
but has not done so for several years. 
Since then, Niacet supplied the com- 
pany’s needs until the new plant was 
built. 

Tennessee Eastman Corp., at 
Kingsport, Tenn., has a wood distil- 
lation plant of about 140 cords 
daily capacity. Acetic anhydride was 
formerly made there from sodium 
acetate obtained from the pyrolig- 
neous liquor. But in 1936 the plant 
was changed to direct recovery. Syn- 
thetic acetic acid is also made by 
the company from ethyl alcohol in 
a plant constructed recently. Some 
of this acid is converted to anhydride 
by a pyrolytic process. T-E can 
supply most of its requirements for 
cellulose acetate rayon, plastics and 
film, but buys some acid when run- 
ning at full capacity. At other times 
the company offers acetic acid and 
possibly some anhydride for sale. 

Celanese Corp. of America, larg- 
est manufacturer of acetate rayon, 
makes anhydride from acetic acid 
recovered in the rayon process. The 
company has no original source of 
acetyl radical, however, so must buy 
either anhydride or acid. A few 
years ago this make-up acid was 
purchased from Shawinigan Chemi- 
eals, Ltd., in Canada, but this busi- 
ness was switched to domestie pro- 
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ducers in 1938, causing a tremendous 
decline in imports. A small amount 
of acid was again imported in 1940, 
however. The Celanese plant is lo- 
eated at Ameelle, Md. 

In addition to du Pont and Celan- 
ese, there are two other large acetate 
rayon plants—the Meadville, Pa., 
plant of American Viscose Corp., 
and the Rome, Ga., plant of Tubize 
Chatillon Corp. Neither of these 
companies is a producer of either 
acetic acid or anhydride. 

So much for the acetic acid made 
for consumption in cellulose acetate. 

Besides du Pont and Carbide, two 
other solvents manufacturers make 
their own acetic. U. S. Industrial 
Chemicals Co. makes the acid by the 
classic beechwood fermentation pro- 
cess and consumes most of its own 
production in making solvents at its 
Baltimore plant. 

Commercial Solvents Corp. makes 
part of its acetie acid requirements 
from ethyl aleohol by a new process. 
Two new plants have been built— 
one at Agnew, Calif., and the other 
at Peoria, Ill. The Peoria plant, 
larger of the two, went into opera- 


tion early in 1940. The company 
still purchases acid, however. 

With a 30-million-lb. inerease in 
consumption during 1940, it stands 
to reason that business was good. 
But that condition did not exist the 
year round. The first six months 
were slow, but acid sales picked up 
in the summer and were strong in 
the fall. Then 1941 started off with 
a bang. Although there is no actual 
shortage of acid, the market is ex- 
tremely active. How good a year 
1941 will be cannot be predicted, 
but the National Defense program is 
not expected to provide much stimu- 
lating effect. Textiles consumption 
will be high until the soldiers are 
eompletely outfitted, but the mills 
are doing a pretty good job of keep- 
ing abreast of orders; so that busi- 
ness may not hold throughout the 
year. Production of automobiles will 
probably have to give way to tanks, 
trucks and planes, reducing lacquer 
consumption with a consequent re- 
duction in acetate requirements. So, 
the outeome of 1941 will depend on 
the balancing effect of these offset- 
ting factors. 


RAYON AND SYNTHETIC FIBERS 


Increases of 19 per cent in filament yarns and 58 per cent in staple 
production were the record of the United States rayon industry in 1940, 
compared with 1939, the best previous year. Consumption of filament 
yarns increased by 6 per cent, while staple use, owing to a shortage of 
imports, remained about as in the earlier year. For the first time, 
non-cellulose-derived synthetic fibers became commercial factors. 


ADDING to its already long list of 
epie achievements, the synthetic fiber 
industry again surpassed all previous 
records throughout the world. In the 
totalitarian countries, the new high 
levels were forced by economic neces- 
sity, but in the United States rayon 
and other synthetics continued their 
normal inroads into the fields of other 
fibers, purely on their merits and 
entirely without artificial aids. 

As has been the case for several 
years past, the official statisties of 
the rayon industry were collected and 
reported by the Rayon Organon 
which announced filament yarn pro- 
duction in 1940 to have been 390,- 
072,000 lb., an inerease of nearly 19 
percent over the 1939 production of 
328,625,000 lb. Consumption was 
slightly less, about 388,729,000 Ib. 
Staple fiber production increased 58 
percent, from the 51,374,000 Ib. re- 
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ported in 1939, to a total of 81,- 
098,000 lb. in 1940. Staple imports 
were off sharply, however, from 47,- 
403,000 lb. in 1939, to an estimated 
18,000,000 Ib. in 1940, so that the 
staple available to consumers in 1940, 
namely 99,100,000 Ib., was barely 
larger than that in 1939. Neverthe- 
less, the rapid increase in staple pro- 
duction which has taken place in the 
last five years suggests that the end 
of the expansion of this material is 
by no means in sight. 

In the United States, staple is not 
used as a wool substitute, but rather 
for the novel effects and special char- 
acteristics it can produce. Elsewhere, 
however, especially in the totalitarian 
countries, this situation does not ob- 
tain, which accounts for the sharp 
increase registered in world staple 
output, compared with filament yarn 
production. In 1940 world filament 
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yarn production is estimated by the 
Rayon Organon to have increased 
slightly, to the total of 1,150,000,000 
lb. Staple, however, reached the level 
of 1,350,000,000 Ib., an increase of 


Rayon Production and Imports 


1921-1940 
Thousands of Pounds 
U.S.t 

U. 8.* Import World* 
Production Balance Production 

18,000 3,276 65,000 
26 ,000 2,116 80 ,000 

35,000 3,029 97 ,000 

38,750 1,954 141,000 

52,200 5,293 185,000 

62,57: 8,945 219 ,C00 
a 75,050 14,633 267 ,000 
97,700 11,948 345 ,000 
121 ,399t 14,832 404 ,900 
127 ,333t 5,995 417 ,000 

150 , 1,490 470,000 

134 ,670T —456 509 ,000 
213 ,498T —176 660 ,000 

1934...... 208 ,321T —2,432 799,589 
257 , 557T —2,193 932,780 
77 ,626T —1,558 1,022 ,000t 
321,681t —525 1,199 ,000T 
257 ,916T —1,195 990 ,000T 
331, 200T —1,703 1,145,000T 
—1,485 1,150,000T 


BOSD. 390 ,072T 


* From Tertile World except as noted: does not 
include staple. 

+ From Rayon Organon. Does not include 
staple which is estimated at 350,000 lb. in 1930; 
880,000 Ib. in 1931; 1,100,000 lb. in 1932; 
2,100,000 Ib. in 1933; 2,200,000 Ib. in 1934; 
4,600,000 Ib. in 1935; 12,300,000 lb. in 1936; 
20,244,000 in 1937; 29,861,000 lb. in 1938; 
53,000,000 Ib. in 1939; and 81,098,000 lb. in 1940. 
World staple estimated at 6,100,000 Ib. in 1930; 
52,700,000 in 1934; 139,900,000 lb. in 1935; 
299,000,000 ib. in 1936; 619,000,000 Ib. in 1937; 
958,000,000 Ib. in 1938; 1,025,000,000 Ib. in 1939; 
and 1,350,000 Ib. in 1940. Import balance does 
not include staple: minus sign indicates net 
exports; staple imports 12,721,000 lb. in 1936; 
20,614,000 Ib. in 1937; 23,197,000 lb. in 1938; 
_ae Ib. in 1939; and 18,000,000 lb. (est. 
inl 
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25 percent over the production of 
the preceding year. 

The United States production of 
filament yarns in 1940 is stated to 
have consisted of 257,124,000 Ib. of 
viscose plus ecuprammonium (of 
which we estimate that 11-, 12,000,000 
lb. was cupra), plus 132,947,000 Ib. 
of acetate. Thus acetate now ac- 
counts for slightly over one-third of 
the filament yarn capacity of the 
industry, compared with its less than 
8 percent of only ten years ago. The 
entire industry operated at capacity 
for the year and would doubtless have 


set an even higher level if consider- 
able production time had not been 
lost through floods and labor dis- 
turbances. As of November 1940, 
Rayon Organon estimated the indus- 
try’s conservative operating capacity 
to be 395,000,000 Ib. of filament yarns, 
with 110,000,000 lb. of staple. By 
March 1942 the corresponding figures 
are expected to be 430,000,000 lb. of 
filament yarns and 145,000,000 Ib. of 
staple. 


OTHER SYNTHETICS 


A year ago we reported on the 
status of non-cellulose synthetic fibers 
which were just then beginning to 
attract a great deal of attention. The 
situation then portrayed has now ad- 
vanced toward commercialization. Du 
Pont’s nylon capacity, at the orig- 
inal Seaford, Del., plant and at the 
new Martinsville, Va., plant is in the 
process of expansion to a total of 
16,000,000 Ib. capacity. American 
Viscose’s Vinyon yarn is now enter- 
ing the apparel field, in addition to 
the industrial applications previously 
developed. National Dairy Products’ 
Aratex Division is in commercial pro- 
duction on milk casein fiber which is 
going into felt hats and automotive 
upholstery. Experimental production 
has been realized on milk casein fiber 
by the Borden Co. and on soybean 
protein by the Glidden Co. and the 
Ford Motor Co. Strong rayons of 
the various cellulose-base types are 
also gaining in interest. Strong vis- 
cose filaments are already in consid- 
erable use for tire cords and are 
shortly to be offered for hosiery. 
Comparable cellulose acetate products 
have been developed and may be 
commercially available in a_ short 
time. 


Domestic production of fats and oils in 1940 is estimated at 8.8 billion lb. 
This figure exceeds the 1939 previous all-time record by nearly 600 
million lb. Lard, linseed oil, soybean oil, and inedible tallow and greases 
were responsible for most of the increase. Domestic tung oil, although 
a small percentage of the total, also set a new high. 


A NEW RECORD for domestic pro- 
duction of fats and oils was estab- 
lished and notable progress was 
made in fats and oils technology 
during this year 1940. Outstanding 
chemical engineering achievements 
were made in soap manufacture, in 
paint and drying oil production and 
in edible oil technology. Each of 
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these deserves much more elabora- 
tion than can be given in such a 
brief report as this, so frequent 
references to literature will be made. 

Soap—Outstanding soap develop- 
ment of 1940 was the opening of the 
new Procter and Gamble plant at 
Quincey, Mass. Here for the first 
time is a complete soap plant with- 
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out the traditional soap kettles. The 
continuous saponification process for 
which the plant is designed has been 
mentioned previously,"** but open- 
ing of the plant last fall marked 
the end of development seale opera- 
tions and the beginning of full-plant- 
seale production. 

The Clayton process for continu- 
ous saponification, briefly described 
in a recent issue of Chem. & Met.,* 
is also said to be operating now at 
a number of soap plants.’ This proc- 
ess has been described in consider- 
able detail by one of the men 
responsible for its development.‘ 

Synthetic glycerine made from 
petroleum is now available on the 
market in limited quantities, as a 
result of suecessful operation of the 
Shell company’s pilot plant. This 
process’ and the fermentation proc- 
ess used in the last World War 
certainly assure a stable price and 
unlimited supply of glycerine for the 
future, without dependence on the 
soap manufacturer. 

Drying Oils—Another conspicuous 
example of chemical engineering 
progress in fats and oils was the 
1940 announcement® that new syn- 
thetic drying oils are now available, 
made by Armour and Co. from 
domestic sources. The process, an- 
ticipated in last year’s review, is 
based on the fractional distillation 
of the fatty acids obtained from fish 
oil or soybean oil or any other semi- 
drying oil. The desired unsaturated 
fatty acid fractions are then re- 
combined with glycerine to make oils 
with properties comparable to lin- 
seed and tung oils. 

The fatty acids themselves are, of 
course, also available as a result of 
this fractional distillation process. 
Tank ear lots of both the saturated 
and the unsaturated fatty acids are 
now being sold in commercially pure 
state and at a cost very little differ- 
ent from the ordinary distilled fatty 
acids. This amounts to two to four 
times the basie oil cost, or in present 
market conditions, 10 or 15 eents a 
pound.” In addition to the usual 
saturated fatty acids (caprylie to 
stearic) the relatively rare arachidic 
and behenie acids may also be com- 
mercially available in the near 
future, by hydrogenation of the 
corresponding long chain unsatu- 
rated acids. 

Foreshadowed as a comparable de- 
velopment of 1941 is the selective 
solvent extraction process for 
separating the drying and non-dry- 
ing fractions of semi-drying oils. 
This process is based on separation 
of the oils rather than the con- 
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stituent fatty acids. However, the 
separation is limited somewhat by 
the fact that different fatty acids 
are usually combined in the same 


oil molecule. When a drying oil 
fatty acid (unsaturated) and a non- 
drying oil fatty acid (saturated) are 
combined in one oil molecule, the 
drying characteristies of that mole- 
cule would be about the same as 
those of the original oil. No solvent 
extraction method could be expected 
to change them. However, by split- 
ting the molecules into fatty acids 
and glycerine, the fatty acids can be 
separated by a selective solvent and 
then re-combined with the glycerine 
to make new oils of the desired 
chemical or drying characteristics. 
It would then be only a modification 
of the Armour fractional distillation 
process, substituting solvent separa- 
tion for distillation. It is for this 
reason, presumably, that Armour 
splits the oil before applying the 
fractionating process. 

The introduction of a_ solvent 
extraction process into fatty acid 
manufacture is an interesting de- 
velopment now in the rumor stage. 
One of the leading companies in this 
field is said to be working on such a 
process, but no announcements had 
been made up to the first of the year. 

A tung o] substitute was an- 
nounced late in 1940 by Paraffin 
Companies, Ine. Although the name 
of the company implies that it is 
based on a petroleum raw material, 
it is not unlikely that the new 
product may be a fish oil derivative. 
Rumors have also come from the Pa- 
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cifie Coast that a process of freez- 
ing the saturated fats out of a semi- 
drying oil is being perfected. It may 
be that these are two ends of the 
same string. However, no technical 
details have yet been announced 
regarding the composition or manu- 
facture of the tung oil substitute. 

Ideal solution to the domestic dry- 
ing oil seareity problem would be the 
development of a process which 
permits dehydrogenation of an oil 
as readily as hydrogenation now 
may be achieved. When this is prac- 
ticable, our dependence on imported 
natural drying oils will be virtually 
ended. 

Edible Oils—With the Mediter- 
ranean a battlefield since the middle 
of the year, olive oil imports into the 
United States have been sharply 
curtailed. Substitutes for this popu- 
lar oil have been sought urgently. 
Tea seed oil has properties closely 
resembling olive oil and is satisfae- 
tory for a number of its uses. As a 
result, all available stocks have been 
quickly absorbed. However, the Ori- 
ental source of tea seed oil makes 
this substitute of doubtful strategie 
value when compared with the source 
of the material which it is intended 
to replace. 

An interesting development was 
disclosed with the announcement of 
a domestic substitute for olive oil.* 
This is an olive-flavored oil pro- 
duced by infusion of crushed olive 
meats into a bland corn oil base. The 
amount of “olive oil” produced by this 
process is said to be 30 or 40 times 
the amount which could be produced 
in the usual manner from the quan- 
tity of olives used in the process. Not 
only are the flavor and the odor re- 
markably like those of true olive oil, 
but the keeping quality of the corn 
oil is considerably extended. Fur- 
thermore, much of the olive carotene 
(pro-Vitamin A), normally left in 
olive cake residue, is imparted to the 
oil resulting from the infusion proe- 
ess. Since the resultant infused oil 
is predominantly corn oil (over 90 
percent), the chemical characteristies 
of this product are practically those 
of corn oil; but any of a number of 
oils could be used as a base for such 
a product if corn oil characteristics 
should be undesirable for any reason. 

The freezing of peanuts prior to 
crushing is an interesting rumor of 
another new development. Small 
seale tests are said to have shown im- 
proved oil yields. Here again, how- 
ever, comparatively little publicity 
has been given to the technical de- 
tails of the process or to the quality 
of the oil compared with that pro- 
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duced by the old traditional methods. 

An announcement of a new copra 
mill to be built in British Columbia 
forecasts the loss of a bit of our ex- 
port market for vegetable oils. The 
percentage of our coconut oil pro- 
duction lost will seareely be felt, but 
the new plant may be a significant 
factor because it is to be designed so 
that peanuts and beans may also be 
crushed if future conditions warrant 
such expansion. 

Diseussion is being heard of plans 
to improve the nutritional qualities of 
some of the edible fats by various 
means. Vitamin fortification is sug- 
gested by some. Such work as this 
will be further investigated by the Na- 
tional Research Council committee on 
food and nutrition. The Food and 
Drug Administration will still have 
jurisdiction over permissibility of 
addition of novel or unusual ingredi- 
ents, label declaration, and so forth. 
Any early or large-scale development 
seems unlikely. 

Statistics—A new record was es- 
tablished in 1940 in the production 
of fats and oils from domestic ma- 
terials. The tentative estimate of 
8.8 billion pounds is over seven per- 
eent higher than the corresponding 
8.2 billion pounds produced in 1939. 
Lard, linseed oil, soybean oil, and the 
inedible tallow and greases were re- 
sponsible for most of the increase. 

Domestic tung oil production was 
estimated to be 5 million pounds, 
also a new record, although still a 
small percentage of the total fats and 
oils production of the country. This 
is a 65 percent increase over 1938, the 
largest preceding crop, the 1939 out- 
put having been damaged by severe 
freezing weather in the Spring of 
that year. 

Although this represents the larg- 
est amount of tung oil ever produced 
in this country, it is still only five 
percent of the normal domestic con- 
sumption. With imports from the 
Orient now severly curtailed, stocks 
are being drawn from storage in 
this country to supply demand. The 
quality of the domestic tung oil is 
above that of the average imported 
oil, but the quantity is far from suf- 
ficient to keep the price anywhere 
near a normal level. 

A new record was also established 
for peanut production, estimated at 
about 1,600 million pounds. This 
represents more than a 35 percent in- 
crease over the preceding year, and 
exceeds by far the 1938 production, 
formerly the largest domestic peanut 
crop ever produced. A record pea- 
nut oil production in 1941 is expected 
to result. 


A number of other crop develop- 
ments of the year were notable. For 
example, slightly over 31 million 
bushels of flax seed, the largest do- 
mestic crop in many years, were har- 
vested in 1940. Although the Argen- 
tine crop was only about half its 
normal size, the usual Argentine ex- 
port markets, except for the United 
States, are largely cut off by the 
British blockade. The result is a 
very large potential supply of lin- 
seed oil in the Western Hemisphere. 

The castor seed production of 
Brazil set a new high during the past 
year, with imports into the United 
States of this oil-bearing material 
also at a new record. The dehydrated 
eastor oil which will result from this 
import, in addition to that from the 
inereasing amounts of domestic seed, 
will help considerably in relieving the 
tung oil shortage. 

The domestic soybean crop was 
slightly smaller than in 1939 because 
of a combination of unfavorable 
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weather factors during the growing 
season. An interesting phenomenon 
was observed in the soybean oil pro- 
duced from the 1940 crop. Much of 
it was green in color, a condition 
which was shown by the Soybean 
Regional Laboratory at Urbana to 
be due to the unusually high tempera- 
tures and lack of rain during the 
maturing season. A little stronger 
bleach than normal was found to re- 
move this green coloring, the oil hav- 
ing the usual characteristics other- 
wise. Despite the smaller crop, the 
net available stock of beans for 
crushing in 1941 will be about the 


CHEMICAL & METALLURGICAL ENGINEERING e FEBRUARY 1941 e 


same as in 1940 because of loss of 
export markets for the beans. The 
1941 soybean oil production there- 
fore will also be about the same. 

Outlook—With industrial activity 
in 1941 promising to exceed that of 
any recent years, domestic demand 
for fats and oils is expected to be 
very good in the coming year. De- 
spite the fact that those fats and oils 
which we normally export have an 
uncertain future, many fats and oils 
which we need to import in large 
quantity may be both searce and 
costly. Considering all factors, the 
fats and oils price index will prob- 
ably increase slightly on the average 
during the year ahead. 

The long-range price outlook is for 
lower prices ultimately. This fore- 
east is based on the large increases 
in world productive capacity in re- 
cent years, a factor which may have 
significant effect even before the war 
is over. In the meantime, efforts in 
the United States to substitute oils 
which are in surplus for oils which 
are searce will materially accelerate 
the technologie advances reported. 
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LEAD AND ZINC 


SALES of lead and zine pigments in 
1940 declined slightly in comparison 
with 1939, according to the Bureau of 
Mines. Sales of red lead, white lead, 
litharge, and zine oxide declined in 
1940, but those of leaded zine oxide 
established a high record, and those 
of sublimed lead increased moderately. 


Pigment Sales 
-——Short tons——~ 
Basic lead sulphate or sub- 1940 1939 


Leaded zine oxide.......... 
Lithopone 
Zinc sulphate 11,400 10,157 


* Exclusive of basic lead sulphate used for 
the manufacture of leaded zine oxide which is 
included in tonnages shown for that pigment. 

+ Weight of white lead only. 
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COKE AND BYPRODUCTS 


An increase of about 25 percent was registered by last year’s production 
of coke and other coal products. And it is evident the industry will be 
operated close to its full capacity in 1941. At the end of the year there 
were operating 85 byproduct plants of which 80 were recovering ammonia, 
55 were recovering benzol, 53 were producing toluol, and 27 making 


naphthalene. 


DURING 1940 the production of 
coke and other coal products in- 
creased by approximately 25 per- 
cent over the preceding year. The 
demand for byproduct coke for pig 
iron manufacture of course occasioned 
the large increase in output. And, 
as 1941 begins, it is evident that 
this demand will continue to press 
the industry close to its full ea- 
pacity for produetion for 
months to come. 

At the year end the byproduct 
coke industry was operating at nearly 
92 percent of rated capacity which 
is near to the maximum feasible rate 
of operation, taking account of minor 
operating delays, short breakdowns, 
time required for cleaning and ad- 
justment, and other interruptions. 
The average operating rate during 
1940 was approximately 86 percent 
rated capacity for all of the by- 
product ovens of the country, in- 
eluding those which operated only 
part of the year or not at all. 

The production of coke in 1940 
was approximately 53.9 million tons 
from byproduct ovens and 2.9 million 
tons from beehive ovens, or a total 
of 56.8 million tons of coke. The 
byproduct coke production was an 
all-time record output, exceeding 1929 
by nearly one-half million tons. The 
yields from the 81 million tons of 
bituminous coking coal used con- 
tinued about as usual, near 70 per- 
cent for the byproduct ovens and 63 
percent for beehive ovens. 

At the end of the year there were 
operating 85 byproduct plants of 
which 80 were recovering ammonia, 
55 were recovering benzol, 53 were 
producing toluol, and 27 making 
naphthalene. The official reports of 
the Bureau of Mines issued late in 
January indicate the following pro- 
duction of byproducts during 1940: 


848,000,000 M eu. ft. 
Ammonium sulphate 1,434,000,000 lb. 
Ammonia liquor (NH, content) 
57,000,000 Ib. 
Crude light oil...... 215,000,000 gal. 


By refining of the crude oil above 


many 
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reported, coke plant operators pro- 
duced byproducts during 1940 as 
follows: toluol, 25 million gallons; 
benzol (crude and refined plus motor 
benzol), 133 million gallons; and 
naphthalene, 61 million pounds. Tol- 
uol was also produced, as were other 
light oil derivatives, by tar refiners 
and other secondary producers of 
the products from coke ovens. Toluol 
was also made in substantial quanti- 
ties at several petroleum refineries as 
a byproduct of aviation gasoline man- 
ufacture. At the year end the toluol 


capacity of the coal products in- 
dustry was somewhat in excess of 
30 million gallons per year. Plants 
now operating or under construction 
in the petroleum industry are to have 


even larger capacity. Much of this 
new petroleum capacity will be tied 
in closely with the explosives pro- 
gram of the government, and much 
of the new eapacity is actually gov- 
ernment owned or financed. 

During 1940 more beehive coke 
was produeed than has been made 
in any year since 1929 except 1937. 
Some old beehive ovens that had been 
practically abandoned were recon- 
ditioned and put back into service, 
especially in Alabama where a seri- 
ous shortage of coke threatened dur- 
ing the fall. Further use of old bee- 
hive ovens is expected in 1941. 

At the end of 1940 the stocks 
of coke in possession of producers 
were only three-fourths of those so 
held a year ago. However, these 
stocks were fairly well distributed 
and no early serious shortages were 

(Please turn to page 116) 


Byproducts Obtained from Coke-Oven Operations in the United States, 1939' 


(Exclusive of screenings or breeze) 
(Data from Bureau of Mines) 


Product Unit 
Gal. 


Sales 
Value 
Production Quantity Total Average 
554,406,216 344,534,382 


$16,585,734 $0.048 


Ammonia: 


Sulphate ...... Lb. 


1,160,548,288 1,153,901, 833 


13,153,642 


Ammonia liquor (NH; content) Lb. 48, 264,021 48,034, 809 1,480,879 .031 
Sulphate equivalent of allforms Lb. 1,353,604 ,372 1,346,041,069 
Gas: 
Used under boilers, etc....... M cu. ft. { 28,714,866 1,967 , 142 .069 
Used in steel or affiliated plants. M cu. 2675, 143,201 237 , 890,694 24,301 ,060 .102 
Distributed through city mains. M cu. ft. i 144,876,573 42,891,370 . 296 
Sold for industrial use. ....... M cu. ft. 22,229,157 2,716,883 .122 
433,711,290 71,876,455 . 166 
Light oil and derivatives: 
Gal 170,963,199 9,383,907 727 ,765 78 
Benzol, crude and refined. .... Gal. 25,305,714 24,621,650 3,248,548 .132 
Gal. 79 ,607 ,150 75,082,362 6,934,550 .092 
Toluol, crude and refined... .. Gal 19 , 767 , 200 20 ,484 , 568 3,974,367 .194 
Solvent naphtha............. Gal. 4,788,836 4,660,311 794 ,323 170 
Gal. 4,089 ,090 4,393,400 1,018,589 232 
Other light-oil products....... Gal. 6,247,201 4,193,125 336 ,072 .080 
4 139,805,191 142,819,323 17 ,034,214 119 
Naphthalene, crude and refined.. Lb. 48 460,171 46,551,432 727 ,947 .016 
Tar derivatives: 
Creosote oil, distillate as such.. Gal. 18,479 ,962 13,573,393 1,470,608 .108 
Creosote oil in coal-tar solution. Gal 
Net tons 215,414 2,109 13,905 6.593 
Gal. 99 , 365 71,080 28,949 .407 
Sodium phenolate.............. Gal. 288 ,974 286 ,949 21,936 .076 


Value of all byproducts sold. .... 


6 124,814,434 


1 Includes products of tar distillation conducted by coke-oven operators under same corporate name, 


except, however, phenol and other tar acids produced at Clairton, Pa. 
3 Refined on premises to make the derived products shown: 163,947,167 
5’ Ammonia thiocyanate, asphalt paint, cyanogen 


gas used for heating retorts. 
gallons. 


4 Total gallons of derived products. 


2 Includes gas wasted and 


sludge, calcium ferro-cyanide, light carbolic oils, pyridine oil, sodium carbolate, sodium prussiate, 


spent soda solution, sulphur, and vented vapors. 


6 Exclusive of value of breeze which was $7,271,050. 
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Loss in export business continued as an unfavorable factor in the market 
for spirits of turpentine and rosin but improvement in domestic buying 
offset this somewhat and in the latter part of the period, turpentine staged 
a price recovery which promised to continue over at least the first half 
of the present year with crop control and the government lending program 
extended. Values for rosin remained relatively low. 


THAT THE program to curtail 
domestic production of turpentine 
and rosin has made headway is 
shown by the recently issued semi- 
annual report of the Department of 
Agriculture which covers the six- 
month period from April to Sep- 
tember inclusive. For that time, 
production of turpentine is reported 
at 350,192 50-gal. bbl. compared with 
354,702 bbl. for comparable months 
of the preceding year. During the 
same periods the output of rosin 
dropped from 1,348,183 500-lb. bbl. 
to 1,296,119 bbl. 

There were several developments 
within the industry last year that 
had a bearing on production and 
marketing. First was the extension 
of the conservation program whereby 
producers might earn government 
payments by joining the program 
and observing its provisions. Pay- 
ments were based on a seale ranging 
from 13¢ to 5¢ a face, the maximum 
applying to all faces on small trees 
required to be taken out of opera- 
tion. Producers were not to work 
trees under 9 inches in diameter and 
to work only one face during the 
season on trees of less than 14 inches 
in diameter. Efforts were made to 
have the wood distillation branch of 
the naval stores industry join with 
the gum interests in this conserva- 
tion plan but after deliberations it 
was decided that this was not ad- 
visable for the present. 

Still another change which was 
decided upon last year but which 
was not to become effective until 
Jan. 2, 1941, was the establishing of 
Savannah as the official market 
through which the greater part of 
turpentine and rosin was to be mar- 
keted. Five other official marketing 
points are authorized where prices 
will fluetuate at fixed differentials 
as determined by that officially 
established at Savannah. 

J. E. Lockwood, Naval Stores con- 
sultant, Savannah, has written the 
following resume of conditions in 
the industry: 

Current conditions in the Ameri- 
ean Naval Stores industry are 
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clearly shown by the Fifth Semi-An- 
nual Naval Stores Report, as of 
September 30, 1940, issued by the 
U. S. Department of Agriculture. It 
also supplies the essential statisties 
of turpentine and rosin production, 
distribution and carryover stocks, 
for the first half of the 1940-41 naval 
stores season ending March 31, and 
the corresponding half of the 1939-40 
season. It is in the standard form 
first issued in 1935, with the added 
segregated gum and wood statistics, 
first issved in 1939. From this and 
the previous semi-annual and annual 
reports in this standard form, the 
changes in conditions and trends of 
the industry can be seen and studied. 

Supply and demand conditions of 
turpentine and rosin for the half- 
vear ended Sept. 30, were about the 
same as during the corresponding 
period of 1939, with the exception 
of further material decrease in ex- 
ports. The current supply from pro- 
duction and imports, as compared 
with the total demand for consump- 
tion and exports, was such that 
while the turpentine demand ex- 
ceeded the current supply and de- 
creased the carryover by nearly 
50,000 barrels, yet the rosin supply 
exceeded the demand sufficiently to 
further increase the excessive carry- 
over by more than 100,000 round 
barrels. 

As earryover stocks on hand at 
the close of each season are the key 
to practically the whole naval stores 
situation, including Savannah mar- 
ket prices and trends, the following 
table supplies the carryover of rosin 
and turpentine for the last five 
seasons, with the corresponding 
Savannah prices then effeetive. I 
also state in the foot notes following, 
what carryover of each product I 
consider ‘‘normal’’ and what is 
‘surplus. ’’ 

Commenting on the conditions and 
problems of the industry he stated 
that turpentine conditions have 
greatly improved, since the program 
of modern packaging and national 
advertising was inaugurated in 1939. 
The surplus stocks which approxi- 
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mated 200,000 bbl., have been largely 
reduced and will continue to be 
gradually absorbed, if advertising 
and prices satisfactory to consumers 
are continued. It is now up to the 
industry to find at what price level 
the demand will continue sufficient 
to absorb the remaining surplus and 
eurrent supply, and then maintain 
such price levels, to assure such 
desirable results. 

Rosin conditions are, however, a 
much more difficult and serious 
problem. Since 1936 the supply has 
exceeded the demand to such contin- 
ued extent, that the carryover has 
steadily increased from approxi- 
mately 600,000 round bbl. to 1,800,- 
000 bbl.; Th’s indicates a surplus of 
fully 1,200,000 bbl., or double the 
surplus of 1921, which was our 
former largest. That surplus re- 
quired five years, to absorb and 
bring back ‘‘normal’’ carryover and 
prices. Now, unless a new and large 
consumption, or export market, is 
developed, it may take twice as long, 
or possibly more, to absorb our pres- 
ent surplus. This is the most serious 
problem the industry has ever faced. 
It is dependent largely upon the 
program and action of the Com- 
modity Credit Corp., which is hold- 
ing the entire surplus, under its 
loans to the industry. 

The recent changes in methods of 
marketing turpentine and rosin on 
the Savannah Naval Stores Ex- 
change, have proved workable. They 
are not as popular with the trade 
members as the former methods. 
How outside dealers and consumers 
consider same, is not known as yet. 
Turpentine is now sold on the 
‘*bulk’’ basis, of 7.2 lb. net per gal- 
lon. Barrels when required are in- 
cluded at 6 cents per gal. Rosin, is 
sold by individual grades, each on 
the “100 lb. net weight” basis. With 
conversion tables available, the 
equivalent price on the old 280 
gross weight basis is readily deter- 
mined. 


Carryover (Stocks) 


Turpentine Rosin 
Total Sav. Total 
stocks Price stocks Sav. 
Bbl. 50 per Bbl. 500 Price 
March 31 gal. gal. Ib. H Grade 


1940 220,267 $.31 1,569,396 $5.50 
1939 314,323 .29 1,621,970 5.70 
1938 218,774 23% 999,147 4.80 
1937 223,364 36% 663,251 7.85 
1936 230,136 37% 765,807 4.4214 
(a) Sav. price of turpentine includes barrel at 6c 
(b) Sav. price of H grade rosin, is considered 
indicative of all grades. 

(c) Normal" carryovers are: 

For Turpentine 125,000 bbl., including 
London, or 115,000 for U. S. total 
only. 

For Rosin, 550,000 bbl. for U. S. total; 
And as “ Surplus "’ stocks, all above 
the “ normal" carryover. 


TURPENTINE AND ROSIN 
1 
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Census Data for 1939 and 1937 


CHEMICALS NOT ELSEWHERE 
CLASSIFIED 


Chemicals, miscellaneous 
Total value 


Acetates, total value 
Buty!, gallons 
alue 
Chromium, pounds (basis 844 
to 12°), CreOrs) 
Value 
Ethy!, 


Lead, pounds 
alue 
Sodium, pounds 
Value 
Other acetates, value 


Acids, tota! value 
Borie (boracic), tons 
Value 


Hydrochloric, tons (basis 
100°) 
From salt, tons 
Value 


From chlorine, by-product 
and other, tons 
Value 
Hydrofluoric 
pounds 
Value 
Mixed (su!phuric-nitric), tons 
Value 
Nitric, total production (basis 
100°,.), tons 
Consumed where made, tons 
For sale, tons 
Value 
Oleic, pounds 
alue 
Onxalic, pounds 
alue 
Phosphoric (basis 50°, 
HsPO,), tons 
Value 
Pyrogallic, pounds 
alue 
Stearic, pounds 
Value 
Sulphuric 
otal production (basis 50° 
Baume), tons 
Consumed where made, tons 
For sale, tons 
Value 
Production by process 
Contact 
Total production, tons. 
Consumed where made, 
tons 
For sale, tons 
Value 
Chamber 
Total production, tons... 
Consumed where made, 
tons 
For sale, tons 
alue 
Tannic (basis 100°,), pounds 


(basis 100°,), 


Tartaric, 
alue 
Other acids, value 


Alcohols 
Methyl, synthetic, gallons. 
Value 
utyl, nds 


ue 
Ethy! and other alcohols, 
value 


Ammonia, anhydrous*, pounds 
Value 
Ammonia, aqua and liquor 
pounds 
Value 


Bicarbonates and carbonates, 
total value ™ 
Sodium bicarbonate, refined, 
tons (basis 100°;) 
Value 
Bismuth, subcarbonate, 
pounds 
Value 
Copper carbonate (52°% Cu), 
nds 


Value 
Calctum carbonate (precipi- 
tated chalk), tons 
alue 
Sal soda, tons 
Value 


1l2—2 


1939 
$838 217 438 
$23 ,513 ,827 
9,725,821 
$4 497 
359 , 807 


$15,754 
6,843 317 


$26 493 208 
227 ,219 ,049 
$8 470,900 


31,305 ,077 
$1 438,234 


$8 839 870 


148,610 
$3 839,018 


241,817 
$352,638 


1937 
$828 617 444 
2 $19,860,545 


9,316,128 
$5 084 985 


18,139 
$939 


4,395 ,696 
$701,314 


Bicarbonates, cont. 
Zine carbonate, pounds 
ue 
Other bicarbonates and car- 
bonates, value 
Soda ash 
Total production, tons 
(2,000 Ibs) 
Consumed where made 
‘or sale, tons. 
Value 
For sale, by process 
Ammonia soda, tons. 
Value 
Natural and electroly - 
tic soda, tons 


Value 


Bismuth pounds 


al ue 


Bromides, total value 

Sodium, pounds 
Value 

Other bromides, value 


Bromine, pounds 
alue 


Calcium carbide, tons 


Value 


Carbon, activated, tons 
Value 


pounds 


alue 


Carbon tetrachloride, pounds 


Value. .... 


Chlorides, total value 

Aluminum (anhydrous, crystal 
and liquid), tons (basis 
100°%)... 

Value 


Ammonium (sal ammoniac) 


Calcium * 
Solid, tons (basis 73 to 75°) 
value 
Flake, tons (basis 77 to 80°;) 
‘alue 
Liquid, tons (basis 75°;). 


alue 
Methyl, pounds 
alue 
lin (stannous), pounds 
Value 
Mercury (mercuric and mer- 
curous), pounds 
Value 
Sulphur, nds 
Value 
Other chlorides, value 


Chierine, total 
tons 
Consumed where made, tons 
For sale, tons 
Value 


Chlorine bleaching com- 
pounds,'® total value 
Bleaching powder, tons ™ 
Value 
Sodium hypochlorite, and 
other liquid sodium bleach- 
es, total value 
Quantity reported, tons 
Value 
not reported 


Other lime value 
Chromates and bichromates, 


total value '4 
Sodium, tons 
Value 
Potassium, pounds 
Value. ... 
Ammonium, pounds 


production, 


alue 
Other chromates and bichro- 
mates, value 


Citrates, total value 

ron ammonium, pounds 
Value 

Potassium, pounds 


Other citrates, value 
Coal-tar pa, total value 
Crudes #3 


Intermediates. .. . 
Finished 
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1939 
288 , 873 
$31,064 


$2,158,107 


2,961 ,632 
815,471 
2,146,161 
$32,871,016 
2,013 ,264 
$31,115,153 
132,897 

$1 755, 863 


43 ,347 
$62,285 
$9 521,712 
1 343 ,992 
$281,654 
$9 240 058 


2 ,228 ,852 
$506 ,705 


167 ,592 
$8 494 613 


16,168 
$1,881 019 


161 ,523 ,747 
$5,185,708 


84,860 , 987 
$3 322,811 


$18,831,107 
5,024 
$788,134 


45,522,754 
2 


312, 
$10,370,507 


981, 532 


$2,645,217 
$1,720,018 
$6,818,672 
54,385 

$6 ,399 ,069 
4.690 ,734 
$404 ,024 


47 ,956 
$15,579 


"749 
$171 ,927,271 
726 
$41. 120/860 
$105 685 


$2,842,521 


3, 421 


$7 ,057 


192,670 
$9,842,378 
10 ,655 

$1 443 936 


155 , 237 ,735 
$4,753 ,748 


78,708 ,690 
$3 


$19,651,720 
4,034 
$623 ,639 


39,599 
$i, 494 


2,903 
$57 995 
4,882 


$993 , 691 
$10,279 ,092 


446 , 261 
160 ,301 


285 , 960 
$10,416,672 


$157,763,971 
$29 470,712 
$37,139, 888 
$91, 133,371 


Cyanides, total value........ 
Copper, pounds 
alue 
Silver, ounces 
Value 
Other cyanides, value 


Ester gum, pounds 
Value 


Ferro-alloys, electric furnace, 
tons (2,240 lbs.) 
Value 


Fluorides, value '* 


Hydroxides, total value 
Potassium (caustic) 
Made for sale, tons (basis 
100% KOH) 
Value... 
Sodium (caustic) 
Total production, tons (ba- 
sis 76°% NazO).. 
Consumed where made, tons 
Made for sale, tons 
Value 
For sale by process 
Electrolytic, tons 
value 
tons 


Other ty value. 
lodides, total value 
Potassium, pounds 
Sodium, pounds............ 
Value... 
Thymol, pounds. . 
alue. . 
Other iodides, value 
lodine, resublimed, 
V alue 


Lactates, value 


Light al hydrate, p d 
value 


Linoleates, value 
Mercury, ammoniated, pounds 


Value 
Mercury, redistilled, 
Value 


Modified sodas, tons........ 


Nitrates, except sodium, 
Tota: value 

Bismuth, sub, pounds 
value 

Ammonium, pounds 


Other nitrates, except sodium, 
ue 

Nen-ferrous alloys, electric 

furnace, value............ 

Oxalates, total value 
Iron, pounds 

Value 

Other oxalates, value........ 


Oxides, total value.......... 


Chromium, pounds 
ue 
Other oxides, value 


Peroxides, total value 
Hydrogen, pounds (basis 100 
volumes) 


Value 
Other peroxides, value 


Phosphates, total value 
Calcium 
tons 


V 
Dibasic peal tribasic, tons. . 
Value 
Sodium 
Tribasic, tons 


Dibasic, tons 
Monobasic, tons.......... 


$1,776,290 


13 , 856 10,839 
$1,831,272 $1,437,509 
1,025,011 968 ,726 
74,854 71,315 
950 , 157 897 411 
$34,541,479 $32,027,796 
426 ,250 415,477 
$15,094,950 $14,137,170 
523 ,907 481 
$19,446,529 $17,890,626 
$1,253,725 $1,283,182 
$1,242,005 $793 , 609 
914,926 612,696 
$1 ,074 653 $599 , 027 
39 ,625 42,062 
76,463 $81,413 
6,670 8,402 
$20 ,009 27 919 
$70,880 $85 250 
404 369 27 
$457,199 $399 O88 
$222,097 $236 884 
3,207 ,701 
$357 
$152,834 $159,143 
54,277 57 , 230 
$98 586 $100,789 
270,713 162, 196 
76 467 221 , 801 
32,101 26 497 
$1,265,288 $1,050,953 
$8 928 280 $8 835, 389 
365 , 522 262 , 867 
$487 ,502 $309 , 678 
51,935,228 45,560,194 
$1,341,317 $1,130,764 
1 ,020 , 800 
$33 583 $7,304,947 
38 $7 065,878 
$612,200 ‘ 
$261,378 $254 439 
13 ,683 
$10,172 $254 439 
31 $251 206 
$10,196, $8 ,522 
427. 162,224 
$669 '041 $218, 07 
6,621 ,608 3,323,715 
$2,913,040 $1,707,451 
2,870,330 2,875,060 
565 ,025 $603 000 
7 $5,949,482 $5,844, 996 
$4,387,041 $4,789 902 
21,487,968 22,924,978 
$3,450,217 $3,781,229 
34 $936 $1,008 , 673 
$20,093,102 $16,115,041 
37,038 38, 708 
$4,370,972 $4,960,017 
7,313 4,354 
$663 ,640 $395 , 007 
114,687 117 ,402 
$4,819,809 $4,235,155 
13 ,627 
$1 ,207 322 $si4, 
3,197 2 , 553 
$436 , 736 $374,178 
42,210 10 , 288 
$4,199,996 $1,360,882 
$4,394 627 8, "978,382 
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CHEMIC. 
Salicylate: 
Sodium, 
Val 
Other sali 
3 Sedium a 
Va 
1937 1939 1937 
b 
889 721 738 683 
$297 $264 244 Sedium 
248 ,532 sulphat 
$96,303 $4,019,5% Vi 
28 $3 709 , 03 
$3 ,709 028 
2,323 ,759 ; $1,817,493 $2,212,945 Vi 
$33 768.770 Solid, 
742.6 957.8 75% eae ste ate 
$170,357 $206 S88 $1,462,354 $37,626,476 $34,748,487 Aluminu 
6,965 6, 169 383 V 
$15,506,920 $11,368,009 $55,270 
17.348 20 262 Megnes 
$1,491,651 $1,545,304 \ 
78,848 71,166 Other si 
$3,948,831 $3,987,974 Sulphat 
52,902 53 ,027 || Alumint 
$2,925,444 $3,048,182 
| 4,345,609 Potash 
$664 , 600 
6.517 Magne: 
$2,696,993 $2,484,864 
Manga 
133, 109 140,450 
34,571 35,410 Zine, p 
$3,184,912 $3,052,576 
42,647 ,332 38 ,086 ,776 Iron, t 
$3,004,421 $3,604,790 
8 265 10,197 ,652 Sodjun 
$868 $1 878 pounds. . Anh 
$3,035,333 $1,785,785 Gold, ounces 
54623 118.669 alue $29,177 Nite 
$64 322 $138 
$4,074,880 $3,753,744 
3,255,335 3,380,125 Salph 
$37.880'707 $994,758 $1,043,195 Sodiu 
588.181 460 , 841 
$230 $180,499 Cadm 
4,238 , 807 3,802,951 943.288 590.216 tees Ou 
3, 
1,332,974 800 , 433 $859, 249 $603 ,574 
2,905 , 833 3,002.51 3 754 8 66 ne 
alue 
3,411,007 4,143,744 
1,163 ,995 1,427 ,670 | | Othe 
2,247,012 2,716,074 
798 ,069 1,015,914 
$333 .790 $381 
9,814,781 10,642,838 
$2,600,682 $2,484,625 Pota: 
1$18,770,232 $17,723,211 $853 ,354 
Mercury, pounds Sabet Othe 
$9 319,752 $8 619,238 Tin, pounds Vitre 
66 903 79 ,577 $6 762/943 Value 
$4,707,910 $5, 866/588 Oth 
$35,819,524 
216,141,910 
$7 787 $6,341,154 
48 697 
26 ,000 , 866 $5,925 611 ace 
$1 382.768 4,717,202 (03 
$386 ,369 2 
319,93 63 , 876 
142,161 
7 7 Ce 
280 ,2 
$313 ,426 $94 836 $108 413 liq 
159,42 200 
605 , 101 814, 163 
$96 ,229 $121,776 da 
ac 
: $1,648,707 $1,667 , 280 Pyro, tons po! 
8 668 33 ,064 ‘alue : 
$717,107 $768 659 Other phosphates, value... .. 
C 


1937 


, 883,777 
738 , 683 
264 244 


619 533 


69 270 
99 ORS 


CHEMICALS, N. E. C., Cont. 1939 1937 
Sslicylates, total value. ..... $579,199 $565 ,690 
Sodium, pounds. . . 497 ,423 
$195,180 
Other salicylates, value...... 3 $384,019 
Sedium antimonate, pounds 4,748 ,697 4,347 ,866 
$612,975 $554 ,047 
Sedium benzoate, pounds. . 1,607 ,318 ‘ 
$500 ,877 
hypesulphite (thio- 
sulphate), tons........... 25,714 33, 
(basis 655,379 600 ,979 
Value..... $7 ,298 ,463 $6,786,715 
Solid, tons... : 46,012 40,4 
$1,799 ,082 $1,568,134 
Sedium silicofluoride, tons. 6,443 6,601 
$482 ,292 $582 ,623 
Stearates, total value $1,407 ,258 $1,773 ,468 
Aluminum, tons 1,806 
Value $601,701 $856,771 
Calcium, nds 768 ,594 980,101 
Value $154 , 406 $191,839 
2,035 ,960 2,073,110 
Value. .. $431 
Magnesium, pounds 104 ,6 a 
Value $23 ,199 $24 ,623 
Other stearates, value....... $196 ,726 $278 ,772 
Sulphates, total value. ... $22,888 37 $25,079,256 
Aluminum (concentrated 
alum), tons 416,108 393,411 
$8 $8 958 ,601 
Aluminum-ammonium 
alum), tons... .. 5,065 5,390 
$268 ,344 $278 ,037 
Potash ond chrome alum, tons 2,683 
Magnesium m salt), tons 47 
$1,409 ,398 $1,216,748 
M nese, nds (100°; 
bens) 11,575,626 12,518,876 
Value ‘ $308; 604 $341,78 
Zinc, pounds 28 821,165 37 ,530, 157 
Value $704,235 $1,143,284 
Tron, tons........ 35,214 43,916 
$442 573 $447 
Sodium, total value $4,128 597 $3 ,692 , 162 
(refined) tons 42,498 21,797 
$689 ,599 $312,285 
Glauber’ s salts” tons.... 34,493 31, 
value $539,770 $490 , 660 
Niter cak e, tons . 34,101 22,983 
Value $607 ,284 $521,601 
Salt cake (crude) *, tons... 224,749 241,347 
Value $2,291,944 $2,367, "616 
Nickel, pounds 7 ,046 56 
Value... 774 , 868 
Other sulphates, value $6,228,166 $8,817,274 
Sulphides, total value...... $2,297,464 $2,343, 
Sodium, tons (basis 60 to 62°.) 31,481 27, 
Value $1,633 ,895 $1,529, 
Cadmium, pounds 141,611 
Value $143 ,517 $814,184 
Other sulphides, value....... $520 ,052 j 
Sulphites, total value $5,242,351 $3 ,923 ,599 
Sodium, normal ®, tons 11,213 12,491 
Value $693 ,773 $781,877 
Sodium, formaldehyde and 
zine-hydro, pounds... . 23 , 446,139 16,032,500 
Value $3 576,658 $2 ,503 
Other sulphites, value. $971,920 $638 ,039 
Sulphur dioxide, pounds®__. 26,861,151 28,717,125 
$1,291,393 $1,477,146 
Tartrates, total value. . $1,413 ,337 $1,302,411 
Potassium, bi-(cream of tar- 
3,815,317 5,080,455 
$795 ,035 $883 , 646 
Other tartrates, value....... $618,302 $418,765 
Vitreous enamels, pounds 89,720,751 110,879,218 
$7,211,025 $6 826,215 
Other inorganic chemicals 
value 2 $71,358,027 135,450,083 
Other organic chemicals 
$118,113,089 $75,063,745 


1 Includes in order of value, statistics for 
acetic anhydride, citric acid, molybdic acid 
(oxide), synthetic acetic acid, etc. 

2 Revised to exclude calcium acetate which 
is now included in “Hardwood Distillation 
and Charcoal.” 

*Includes in order of value, cellulose ace- 
tate, amyl acetate, vinyl acetate, isopropyl 
acetate, cobalt acetate, aluminum acetate, 
etc. 

* Includes 
liquor. 

’Figures for 1937 but not for 1939 include 
data for ammonia produced in the manu- 
facture of gas. 

®*Withheld to avoid disclosing data re- 
Ported by individual establishments. 

Revised to include methyl chloride. 
*Does not inelude calcium chloride from 


production from ammonia 


CHEMICAL 
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establishments engaged primarily in the pro- 
duction of salt. Such production in 1939 
amounted to 2,840 tons, in 1937, 7,303 tons. 

*Includes in order of value, potassium 
chloride, ethyl chloride, zinc chloride, ethyl- 
ene dichloride, iron chloride, barium chlo- 
ride, etc. 

% Included in value of “Other Inorganic 
Chemicals” in 1937. 

1 Basis 35 to 37 percent available chlorine. 

#2 Basis 15 percent available chlorine. 

Includes value for liquid lime bleaches 
and calcium hypochlorite (true). 

™ Does not include production of chro- 
mates for use as dry colors. 

None reported. 

7% Includes value of carbon flourides for 
1937 but not for 1939. 

17 No data available. 

% For 1939, basis 100 percent NazsHPO.. 
For 1937, as reported, regardless of 
strength. 

Includes in order of value, ammonium 
phosphate, sodium metaphosphate, etc. 

2 Anhydrous and crystal. 

21 Includes value for aluminum metal for 
1937 but not for 1939. 

2Includes in order of value, data for 
sodium nitrate, sodium borate, yellow phos- 
phorus, sodium metal, magnesium metal, 
calcium molybdate, etc. 

23 Does not include data for soda ash. 

*% Includes in order of value, statistics for 
potassium carbonate, barium carbonate, am- 
monium bicarbonate, etc. 

* Includes in order of value, statistics for 
sodium citrate, lithium citrate, tri-ethyl 
citrate, ete. 

2 Includes in order of value, statistics for 
sodium cyanide, sodium ferrocyanide, potas- 

, sium ferrocyanide, etc. 

27 Includes in order of value, statistics for 
antimony oxide, aluminum oxide, magnes- 
ium oxide, etc., but not abrasive or refrac- 
tory aluminum oxide. 

2% The production of ethyl alcohol, as re- 
ported to the Bureau of Internal Revenue, 
Treasury Department, was 217,485,249 proof 

allons in 1939 and 215,438,282 proof gal- 

ons in 1937. 

2 Does not include data for color lakes, 
see “Colors and Pigments.” 

% Includes in order of value, statistics for 
tetraethyl lead, nitrocellulose (not plastic), 
ethylene glycol, formaldehyde, acetone, etc. 

%1 Includes in order of value, statistics for 
iron-ammonium oxalates, ethyl oxalate, 
sodium oxalate, etc. 

2 Included in the “Compressed and Liqui- 
fied Gases” industry in 1937 

33 Includes in order of value, statistics for 
methyl salicylate, bismuth subsalicylate, 
strontium salicylate, etc. 

% Includes in order of value, statistics for 
sodium peroxide, barium peroxide, etc. 

*% Includes in order of value, statistics for 
Rochelle salts, tartar emetic, etc. 

% Includes in order of value, statistics for 
silver nitrate, lead nitrate, potassium ni- 
trate, etc. 

37 Revised to exclude barium sulphate 
which is now included in the “Colors and 
Pigments” and sodium hyposulphite now 
reported as a separate item. 

% Includes statistics for anhydrous sodium 
sulphate made from brine. 

% Includes statistics for Glauber's salt 
refined from natural product 

“ Includes statistics for natural salt cake 
made from brines. 

“| Data for satin white included for 1937, 
excluded for 1939. 

4 Includes in order of value, statistics for 
copper sulphate, ammonium sulphate, soda- 
alum, etc. 

# Not including by-product crudes made in 
coke plants and gas works. 

44 Not including chlorine produced in es- 


tablishments classified in the pulp and 
paper industries. 
BLACKS 
1939 1937 
562,735,186 551,487,116 
$14,927,209 $19,578,693 
Bone black, pounds......... 29 726,998 35 571,397 
$1 ,388 ,760 $1,717,160 
Carbon black, pounds 526,166,000 510,606,343 
Lampblack, pounds......... 7,842,188 5,309 ,376 
$681,449 $472,533 
Made as 
in other industries, value. . $543,600 $1,023,969 
CEMENT 
939 1937 
124,689,264 118,075,351 
$184 254,932 $171,414,093 
Portland cement, barrels... . 122,259,154 116,174,708 
and mason- 
2,439,110 1,900 ,643 
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CLEANING AND POLISHING 
PREPARATIONS 


1939 1937 
$89, 236,580 $80,831,454 


Contain no soap, $25,810,813 $23,985,599 

Containing soap, value*?..... $13,784,830 1$10,583 

Polishing preparations, value. $47,816,215 $44,626,532 
Paint and varnish removers, 

$1,824,722 $1 635,916 

1 Revised. Not including cleansers con- 


taining soap made by establishments classi- 
fied in the “Soap and Glycerin” industry. 


COMPRESSED AND LIQUEFIED GASES 


1939 1937 
$58,217,965 $59,871,528 
dioxide (not 

“dry ice’’)*, pou 102,208,118 100,715,662 
$4,657 ,037 $4,939 508 
Solidified carbon dioxide 
(“dry ice’), pounds...... 356,893,516 313,217,310 
$5 532,315 $4,618 937 
Hydrogen, M cubic feet. .... 1,124,168 1,103 ,177 
Acet feet.. 1,274,164 1,511,445 
Other gases, 
$944 044 $813,775 
Nitrous M gallons 95 ,577 
$858 $1,114,113 
Oxygen, M cubic feet, 4,561,968 4,441,391 
Liquefaction process. 4,452,209 4,318,410 
Electrolytic process. ...... 109 ,759 122,981 
Value............... $24,015,233 $26,072,822 
Other gases, value*......... $4,194,937 $1,297 ,424 


1Data for ammonia (anhydrous), chlo- 
rine, methyl chloride, and sulphur dioxide 
are now included in the “Chemicals not Else- 
where Classified’ industry and data for 
liquefied petroleum geses are included in 
the “Petroleum Refining” industry. ?In- 
cludes carbon dioxide piped to plants mak- 
ing “dry ice.’ Quantities thus piped in 1939 
and 1937 (estimated) were 15,000,000 pounds 
and 17,000,000 pounds, respectively. In- 
cludes value of carbon fluorides for 1939 
but not for 1937. 


DRUGS AND MEDICINES 


1939 1937 
$361,742,760 $344,179,452 
loids derivatives, 
made for sale, total ounces. 37 ,246 ,279 18 ,955 ,603 
Total value. $8,900,149 $8 289 
Biological products, total value $21.76 7,222 $16,769,864 
Other pr s sold to or pre- 


scribed by physicians, value $148,263,116 $116,945,687 
and in spe- 
cially prepa packages, 
advertized for sale to the 


general publ.c, value. ..... $166 577,263 $184,309,38) 
EXPLOSIVES, MATCHES, AMMUNITION 
1939 1937 
Explosives, aggregate value.. $61,321,713 $60,005,957 
Dynamite, pounds.......... 257 ,326, 256 ,647 ,677 
$26,949,869 $26,949,869 
Permissible explosives ! 
76,438 , 168 71,289 , 248 
made for sale, 
347 ,328 
$69 ,340 


shooting wells, pounds. . . 


1,703,791} *3,433,504 
Amount received for shoot- 


1 weils on contract, $1,636,919 
powder, pounds..... 29,440,225 32,192,875 
$1,768,732 $2,009,925 
Pellet powder, pounds....... 26,670,405 33,423,657 
$1,604, $2,137,152 
Fuse powder, pounds........ 2,438,775 
$438, 109 
Gunpowder #$12,062,008 
less) and other explosives 
not specified above........ $8 , 126 ,673 
Fireworks, aggregate value. . $4 552,906 $5,377 ,357 
Ammunition, total value. ... . $28,268,444 $29,738,639 
ches, total value........ $25,577,201 $30,902,138 


1Those approved by the Bureau of Mines, 
Department of the Interior, as suitable for 
use in mines where dust and gas explosions 
are likely to occur. * Amount received for 
shooting wells is treated as value of nitro- 
glycerin used for this purpose. * Combined 
to avoid disclosing data reported by indi- 
vidual establishments. 


FATS AND OILS 


Cooking and other edible 
i er edi ‘ats 
and oils 
$186, 252,453 $239,495 


us 
589 993 3 
212,945 
352,318 
295 
748 487 
437 509 
| 
726 
71,315 
897 
27 , 796 
115,477 
37,170 
[81,934 
90 , 626 
83 , 182 
‘93 , 609 
12 , 696 
99 , 027 
42,062 
81,413 
402 
27 , 919 : 
85 250 
143 
230 
789 
, 196 
801 
6 497 
0 953 
5, 389 
2, 867 
9,678 
0,194 
0, 764 
439 
439 
224 
|, 715 
451 
060 
996 
, 229 | 
, 673 
041 
017 
is 
155 
330 
420 
178 
288 
882 
382 
2—113 
7 
; 


FATS AND OILS, Cont. 
Cottonseed oil, cake, meal and 


linters 


Crude cottonseed products, 
total value $153,185,000 $229,183 
Oil, pounds 1,409 413 537 1,363 ,978 ,069 
Value... $86,601,000 $123,189,000 
Cake and meal, tons 2,023 ,341 2,031 ,488 
Value..... $47,194,000 $65,783,000 
Hulls, tons........ wi 1,161,079 1,144,138 


Value 


$10,472,000 
bales... 


1.126.873 


Value. ... $12,267,000 $29,739,000 
Cottonseed crushed, tons 4,470,516 4,498 321 
ntial oils 
Value $9,813,799 $5,138 , 886 
Fish and other marine oils, 
cake and meal 
Value $13,622,312 $11,593,312 
Linseed oil, cake and meal 
Linseed oil,' pounds 534,498,322 638,171,128 
Value $45,623,756 $59,848,229 
Cake and meal,' tons 519,131 587 ,832 
Value $16,819,968 $21,421,083 
Seybean oil, cake and meal 
Value $43 946,647 $24,312,433 
and animal oils 
N. E. C. 
Value $30,456,835 $36,200,028 


1 Figures represent production in the Lin- 
seed Oil industry only and therefore do not 
cover the output of linseed oil, cake, and 
meal made as secondary products by estab- 
lishments classified in other industries, 
which in 1939 amounted to 28,253,034 pounds 
of oil, valued at $2,235,848 and 27,058 tons 
of cake and meal, valued at $867,613. The 
combined production of linseed oil was: 
1939, 564,507,734 pounds; 1937, 665,098,850 
pounds. 


FERTILIZERS 
1939 1937 

Fertilizers, regate value $161 887 134 $173 647 111 
Complete tons 5,088 468 5,680,619 
Value $117 666,262 $128,750,181 
Potash superphosphate, tons 233 ,355 225 589 
Value $4 824,707 $4 458 662 

Superphosphates, not ammo- 

niated,' total production, 
tons 24,152,269 5,275,710 
Made for sale, tons 2,756 , 967 3,112,563 
Value... $23,937,497 $27,846,266 
Made and consumed, tons 1,395 302 2,163,147 
meal, tons 62,004 84,913 
Value $1,760,942 $1,919,503 

Ammoniated superphosphates, 
tons 32,878 45,352 
Value $572.7! $700 ,842 

Other ammoniated fertilizers, 
tons 6,834 7,734 
Value $138 $144,112 
Other fertilizers,’ tons 360,146 218,844 
Value $6 660 $4,998 520 
Tankage, tons 225,575 179,715 
Value $6,325,415 $4 025 
‘Basis 16 percent available phosphoric 
acid. “In addition, 68,926 tons of super- 
phosphate, basis 47 percent Pe2Os, was pro- 


duced by the Tennessee 


Valley Authority 


during the fiscal year ended June, 1939. 
SIncludes legume inoculants. 
GLASS AND GLASSWARE 
1939 1937 
Glass and glass products, 
aggregate value $320,405,252 $354,038,944 
Flat glass, value $71,385,597 $100,938,681 
Giass containers, value $156 364,837 $162,206,674 
Glassware n. e. c., value $92,654,818 $90,893,589 
GLUE AND GELATINE 
1939 1937 
Aggregate value ! $34,443,554 $41,297,643 
Glue, total value $23,885,651 $30,152,196 
Animal, pounds 101,092,117 121,126,526 
Vegetabie, pounds 178,474,477 229,995,918 
Value $9, 106 285 $8 621,874 
Casein, pounds 10,239 , 221 7,982 ,056 
Value $1,130,229 $1,072,395 
Flexible and fish,? pounds 14,588 017 15,873 ,966 
Value 2 321,842 2,411,581 
Gelatin, pounds 29,144,225 29 493 ,928 
Value $10,557,903 $11,145,447 
Edible, 22,373 ,480 22,020 ,617 
Value 7,299 741 $7,789,419 
Inedible 2 
6,770,745 7,473,311 
Value 258,162 $3 356 ,028 


1 Figures include an indeterminate amount 
of duplication due to the use of animal and 
vegetable glue in the production of flexible 
glue. * Figures combined to avoid disclosin 


approximations of the output of individua 
manufacturers. 


Aggregate value. 
Grease soap stock), 
pounds 


Value 
Tallow, total pounds 


GREASE AND TALLOW’ 


1939 
$59 , 930 , 992 


1937 
$64 , 128 ,602 


339 ,481 ,737 


505,682,159 
$37,335,397 


1 Not including lubricating greases. 


GUM TURPENTINE AND ROSIN 


—— total barrels (50 
Quantity value reported, 


arrels ! 
Value (at the still)! 
Cty only reported, bar- 
barrels (500 Ibs. 


and value reported, 
Barrels} 
Value (at the still). 
“aad only reported, bar- 
3 


1Calendar year. 
31, 1938. 
claimed gum rosin. 


1939 
1407 ,135 


400 , 535 
$4,083 ,877 
16,600 
11,319,896 


1,297 ,509 
$12,735,672 


122,387 


1937 
7 518,454 


515,092 
$7 ,425 ,520 


23,362 
231,709,157 


1,642,594 
$21,175,211 


66,563 


2 Crop year ended March 
* Exclusive of 26,271 barrels of re- 


HARD SURFACE FLOOR COVERINGS 


Linoleum and asphalted-felt- 
base floor covering industry, 
all produc ts, total value 

m,! square yards 
Value 

Asphalted- felt-base floor cov- 

erings, total square yards 
Value 

Piece goods, square yards. . 
‘alue 

Rugs, square yards. 
Value. . 

1All piece 


are included in the 
avoid disclosing the 
an individual 


figures for 


establishment. 


$69 874,978 
36 ,004 ,785 
$29 432,896 


164 , 221 ,495 


$37 880, 604 


82,750,211 
$18,415,295 
81,471,284 


$19,465 309 


goods except 
of inlaid-linoleum rugs, 


the data 


1937 


$69, 184,041 
35,744 ,655 
$29 574,374 


156 ,080 ,523 


$36 461,951 
79 ,223 ,081 


2 $19,315,882 


a small quantity 


for which 


“inlaid” to 
production reported by 
2 Includes a 


small value reported for other hard-surfaced 
floor coverings to avoid disclosing data re- 


ported by 


individual establishments. 


INSECTICIDES AND RELATED 
CHEMICAL COMPOUNDS 


Disinfectants and insecticides, 
total value... 

Agricultural insecticides and 
fungicides, total value 

Calcium arsenate, pounds 


Lead arsenate, pounds 
Value. . 
Lime-sulphur solution, gallons 
Value. 
Paris green, pounds 
Value 
Rotenone, pounds 
Value 
pounds 
Other insecticides 
and fungicides, including 
lime-sulphur, dry, and nico- 
tine sulphate, value... 
Household insecticides and re- 
pellants, total value 
Disinfectants, value......... 
Boiler compounds, value... . . 
Insulating compounds, value. 
Household ammonia, value.. . 
Household dyes, value 
Metal and oil treating com- 
pounds, value 
Waterproofing compounds, 
Value 
Water treating compounds, | 
Value. . 
Other compounds, value 3. . 


1No data, 
supplies, 


ithheld. 
automotive chemical 
buffing compounds, furnace cement, 
soldering and welding 


1939 
$45 672,588 


$20 097 , 939 
39,281,788 
$1,911,896 
59 ,568 596 
$5,421,771 

9,491 068 
$924 705 
2,040 ,307 
$460 ,323 
3,244,706 
$556 
36,707 ,922 
$998 647 


$9,813,951 


$18,113,699 
$7 ,460 
$3 , 863 , 180 
$1,955,417 

$921 ,986 
$2,713 


$8 486 ,634 
$1,840 , 892 


5,949 
$42,141 ,77 


1937 


$43 ,394 ,019 


$19,712,767 
37,001 ,959 
$1,879 , 253 
63 ,291 
$5,540,885 
10 , 864 ,924 
$1,013 ,239 

1,834,340 

$336,152 


1 


$10 ,943 


$17 ,366 ,900 
$6,314,352 
$4,318,720 
$1,982,952 

$869 ,740 
$3 274,961 


$5,332,449 
$1,235,217 


1 
$44,618,074 


Includes foundry 
compounds, 


incense, 


compounds, etc. 


1939 1937 

24,518,770 3,659, 
Quicklime, tons 2,281 ,528 2,143 517 
$14,995,144 $14,847 633 
Hydrated lime, tons 1,251,144 1, 119,437 
Value..... $10,267 459 $9 698 
Agricultural lime, tons 1 986 ,098 396 , 694 
Value 1 $3,456,367 $2,193 204 
1Includes 634,165 tons of ground lime. 

stone valued at $1,220,630. 


LUBRICATING OILS AND GREASES 


1939 1937 
oils, total gallons 98,112,141 87,810,534 
Total value $25,508,261 $20,194,377 
Made, 28 ,969 , 193 
alu 7,542,558 
Compounded or blended, gal- > 87,077,956 
lons 61,052,418; $19,581 391 
$16,715,504 | 
Reclaimed, gallons 8,090 ,530 4,732 57 
$1,250,199 $612 
Lubricating greases, pounds. 281,016,863 278,419,213 
Value $16,109,598 $16,442,561 
Lubricants (kind and 
not reported) $1,118,811 $546 , 698 
MISCELLANEOUS 
1939 1937 
Dyeing and finishing cotton, 
rayon, silk, and linen tex- 
tiles industry, value $271,167,139 $205,091 074 


Fuel briquets, value ! : $5,171,174 
Gypsum products, value..... $46 , 241,980 
Salt, value . $27,530,172 
Perfumes, cosmetics and other 
toilet preparations, value... $147 ,465,585 
1Total production of briquets 
those made as secondary 


$6 , 137 660 
2,616,511 
$27 ,909 013 


$132 ,336 ,481 


(including 
products in other 


industries) was, in 1939, 892,000 tons, 
valued at $5,802,000, and in 1937, 996,000 


tons, valued at $6,394,000. 


PAINTS, PIGMENTS AND VARNISHES 


1939 1937 
Aggregate value.......... $526,676,869 $552,784, 252 
Dry colors and pigments, total 
value $110,802,139 $117,477 936 


White lead (basic carbonate 
and pounds 


Lead Oxides, total value 
Litharge 
Made and consumed, 


119,571,570 144,313,029 
$7,115,870 $9 450,759 
$15,918,767 $18,854,145 


pounds 32,340 ,072 44,216,684 
Made for sale and inter- 


plant transfer, pounds 164,454,772 165,628,019 


Value. . $9,230,853 $12,102,184 
lead, minium, and other 

pounds. . 104,881,475 90 , 223 

Value $6,687,914 $6,751,961 


301,895,235 321,889,816 


alue.... $14,431,992 $15,316,173 
Lithepone, total production, 
pounds . 313,568,246 366,018,427 


Made and consumed, 
pounds 30 ,364 024 40 543 
Made for sale and inter- 
plant transfer, pounds 283 , 204 , 22% : 
Value $11,973,519 $13,760,312 
fron oxides (natura! and syn- 
thetic), pounds 101,949,630 128,891,324 
Value $3,275,941 $4,067 840 
Titanium dioxide, pounds 161,708 , 130 


alue $17 ,422 336 
Other oxides, pounds 203 614,895 328,138,379 


Value $8 942.792 22 ,458 ,369 
Other mineral colors,*pounds 31,207,511 152,105,207 
Value $1,644,802 $6 ,688 338 

Other fine color pigments, 
pounds 16,285 ,783 12,397 , 763 
Value $4,096 431 $2 689 443 

Whiting, total production, 

pounds..... 121,411,553 147 313,121 


Made and consumed, 
pounds.... 21,695,120 23,318,491 
Made for sale and for inter- 


plant transfer, pounds 110,716,433 123,994,630 
Value $764,941 $866 , 736 
Paints, total value $190 459,858 $200,846 ,090 
Water paints and caicimines, 
dry or paste, pounds 138,308,902 150,876,090 
Value $6 ,225 $7 ,621 816 
Paints in paste form, pounds. 253,895,535 269,826,849 
Value $25,113,592 $28,540,716 
Varnishes, lacquers, enamels, 
and japans, total value $216,579,605 $226,002,701 
Varnishes, value $63 608.132 $64,730,411 
Varnish stains, gallons 2,229 , 952 2,160, 801 
Value $3 ,577 $3 567 
Nitrocellulose (pyroxylin) 
preducts, total value $64,307,131 $72,272,824 
Enamels, total value. $75,943,835 $75,270,124 


1 Data 
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1939 1937 LIME 
Dring 
. . 
alu 
338,663,220 odu 
... $16,267,531 $21,906,757 
861,115,490 568,034,827 fillers, tota 
Value $43,663,461 $42,221,845 Putty, poun 
4 Edible, pounds............. 79,153,261 62,352,668 
_ Value $4,214,289 Bleached st 
Inedible, 781 , 962,229 Valu 
sulphide 
Aggregate 
Ton: 
Newsprint, 
Valu 
Ground- wo 
sity 
as! 
Book paper 
Valu 
Cover pape 
Text paper 
Writing pa 
Wrapping | 
: Vali 
: Tissue 
1939 
t 
$17,146 ,069 1. Foo 
76,847,442 2 Tob 
Fur 
R 7. Pap 
Che 
i. Rul 
12. Les 
13. Ste 
14. Iro 
e 
15. No 
1 16. Eke 
M: 
5 18. Au 
= 
and the 
tion an: 
Re will be 
Thi: 
$3 by the 
throug! 
by full- 
should 
* Pro 
114-2 


36 481 


ding 
ther 


ons, 


NG 


PAINTS, Cont. 1939 1937 PAPER, Cont. 1939 1937 PETROLEUM, Cont. 1939 1937 
: and drier Absorbent paper, tons....... 118,717 138 ,064 Value................ $17,323,676 $17,215,900 
700,148 3,522,010 Value $19,100/183 $22,120,473 Paraffin wax, galions.. 90,649,364 90/608" 190 
$2,211,302 $2,946,870 | ~ 645, 608 ,086 $19,484,714 $19,213,203 
Baking japans, gallons 1,939,737 3,266, $29,972/376 $32,630,126 Acid oil, galions 57,633,349 
Value.......... $1541.047 $2,507,547 Other paper, 63,625 77,985 $784,433 $1,015,991 
Other products of the varnish | ere $8,473,701 $11,427,872 Liquefied petroleum gases, 
value $5,390,841 $4,707, Boards, tons............... 6, 104,968 ‘802 ; gailons........... 133,297,473 101,075,825 
filers, total value $118311559 $2,110,756 $248578,602 $277.339,535 Value............. $4,495 ‘355, 
Putty, pounds 103,232,417 90,544,189 1Includes data for paper and paperboard Asphalt, other than liquid = 
alue 1 $3,811,368 $3,683,418 made and used in the same plants in the asphalt, tons ees 2,344,595 2,971 038 
Bleached shellac, pounds 16,282,716 14,639,005 manufacture of converted paper products, Value... $20, 852,435 $31 352,147 
Value $3,165,340 $2,664,351 as follows: 1939, 1,454,308 tons valued at toms....... 
not available. Including zinc ; 1937, 1,135,746 tons valued at Other refinery products, value $51.460'615 $48'787'183 
Production in the Petroleum Refining 
industry only. 
PAPER AND PAPERBOARD PETROLEUM REFINING —— 
1939 1937 
1937 peudusta, PLASTIC MATERIALS 
Aggregate value ! .... $847,276,506 $887 ,920,461 $2,453,753,562 $2,537,060,775 
TOMB. 13,493,476 12,837,003 Gasoline, gallons... 24,393,809,047 22,626,325,189 1939 1937 
Newsprint, tons = 259 975 ,854 Value . $1,424,436,179 $1,447,688,118 Aggregate value............ $79,752,810 $61,877,690 
. $39,764,572 $37,086,644 Naphtha, gallons 392,771,685 319,983,096 Nitrocellulose (pyroxylin) 
Ground-wood printing and _ eae $23,111,763 $22,031,591 sheets, rods and tu 
specialty papers, tons. . . 540 ,342 518,532 Kerosene, gallons........... 2,710,108,704 2,508,045,150 Total production,’ pounds . . (3,357,116 18,122,788 
Value .. $33,876,716 $32,617,672 Value $112 ,064,645 $123,681 ,070 Made and consumed, 
Book paper, tons 1,534,591 1,510,011 Fuel oils, gallons 19,983,006,278 19,243,713,721 2,149,179 3,271,971 
Value... $138,846,261 $145,589 ,030 Value . §$472,209,414 ,904, Produced for sale, pounds. . 11,207 ,637 14,850 ,8]7 
Cover paper, tons 19,401 24,437 Partially refined oils, sold for Value . f re $8,495,519 $12,526, 
jalue. . $3 449 354 $4 435,204 rerunning, gallons......... 1,331,987 ,486 1,147,454, 232 Cellulose acetate 
Text paper, tons eer er 12,33 10,512 Value $38,878,489 $38,726,391 Sheets, rods, and tubes,? 
Value. .. $2 .305 , 586 $1,753 ,572 Lubricating oils,' gallons 1 606,830,052 1,517,102,553 Pounds 8 ,743 ,139 18,923 ,663 
(fine), tons... . 594 ,5 578 ,147 7,161,245 $245,666 ,434 $6,588,247 $12,199,744 
a ..... $83,973,218 $87,271,592 Road oils, gallons........... 861,772,078 592,556,892 Mating composition, pounds 11,537 ,032 1 
Wrapping paper, tons 2,238 993 2,053 ,387 $25,680,795 $19,521,797 | $5 ,222 
Value. . . $174 404,823 $179,734,517 Residuum or tar, gallons... . 52 ,029 ,686 20 ,403 Coal-tar resins 
665 ,723 540,152 $822,242 $853 ,393 Total 152,121,989 131,568,162 
$64,531,114 $55,914,224 Greases, gallons............ 61,884,768 61,925,798 Total value.......... $29,406,947 $23,583,627 
CENSUS OF MANUFACTURERS: 1939 
SUMMARY BY GROUPS OF INDUSTRIES: 1939 AND 1937 
Wage Earn- 
Number of : ag Cost of Materials, ’ 
Census Salaried | ers (average . Value 
2,3 ork 4. 
year)? 
1939 184,244 1,049 ,468 7 ,887 ,242 $2,542 040,011 $9 ,089 ,927 ,984 $32,118, 242,488 $56 , 828 , 807 , 223 
All groups, total 1937 166,794 1,217,171 , 569 , 231 2,716,866 ,216 10,112,882,711 35,539 332,824 60,712 871,737 
1. Food and kindred products 1939 51,454 113,232 824 ,009 262, 187,331 913,981,553 7,021 , 283 ,375 10,603 , 950,671 
1937 48,763 138 , 869 890 , 503 283 354,199 981 , 409 ,373 7,924, 135,084 11,294 , 889, 859 
2. Tobacco manufactures 1939 765 4,757 87 ,525 11,355,748 68 ,439 717 972,036,787 1,322,189, 139 
1937 852 92,158 12,085 , 233 70,291,395 947 ,628 ,432 1,272,687, 918 
3. Textile-mill products and other fibre manufac- 
1939 6,293 61,997 | 1,075,702 149,762,645 902, 171,863 2,088,094, 158 3,897 437,872 
1937 5,959 59,458 1,131,224 142,562,196 967 ,350 2,294 345,428 4,065 525,758 
4. Apparel and other finished products made from 
fabrics and similar materials.............. 1939 20,365 53 ,472 758 ,302 132,455 , 695 660 , 609 , 295 1,963 , 505 ,060 3,358,255, 400 
1937 16,422 61,065 699 ,545 133 ,614, 800 607 ,061 , 633 1,908 ,594, 127 3,167,177, 238 
5. Lumber and timber basic products. . .. 1939 11,520 24,607 360,613 51,908 ,720 310,381,443 504, 233 ,270 1,122,057 ,978 
1937 10,420 25,402 387,514 53 ,399 339 , 786,853 512,474,823 1,146, 284,625 
Furniture and finished lumber products... ... 1939 8,457 32,349 293, 820 73,403 ,617 274,733,251 640,955 985 1, 267,724,013 
1937 7,559 34,858 310,449 75,618,502 299 211,859 681 ,387 ,389 1,317 ,650,487 
7. Paper and allied products 1939 3,27 31,069 264,715 84, 868.716 309 , 856,579 1,149, 666,420 2,019,568, 217 
1937 3,084 33 ,099 266 , 948 84,416,463 310, 136,538 1,213,558 , 936 2,076, 425,001 
& Printing, publishing and allied industries 1939 24,879 142,912 324,615 331,673 ,493 493 , 643 ,339 812,267,409 2,578 494,382 
Fs 1937 22,674 204 ,027 350 , 956 421,146,530 530,213 , 843 790 , 226,793 2,576,818, 286 
% Chemicals and allied products 1939 9,203 63,109 287 , 136 165 , 144,382 356,184, 902 1,854, 140,407 3,733 657,723 
1937 8,010 72,541 313 ,506 169 , 964 , 461 377,439,945 1,942,959 , 240 3,719,400, 783 
10. Products of petroleum and coal. .............. 1939 989 18,547 105,428 48, 106, 292 173,710,817 2,278, 543,591 2,953 973,409 
1937 739 19,060 113 ,606 45,516,534 186 ,002 , 864 2,418,664, 859 3,038 ,202,778 
Il. Rubber 1939 595 18,636 | 120,740 44/436, 839 161,409, 811 496, 174,017 902/328, 802 
1937 478 20,147 129,818 45,022,086 171,304 ,546 514,260,412 883 ,032, 546 
12. Leather and leather products 1939 3,508 23 , 865 327 ,663 55,195,641 294,289,718 805,901,414 1,389, 513,718 
1937 3,249 ,305 328,551 54,150,592 308 026 , 580 891,229,180 1,475,009 ,070 
13. Stone, clay, and glass products............. 1939 7,024 32,961 287 ,522 78,817 ,363 329 , 589,927 528 , 792,323 1,440, 151,489 
1937 , 196 33 ,907 306 ,212 75,062,129 355 ,450 , 664 538 , 160,089 1,428 411,398 
14. Iron and steel and their products, except machin- 
1939 8,993 117,116 966 ,371 297 ,527 ,758 1,313 ,633 , 202 3, 635,910,704 6,591, 530,456 
1937 8,382 129,792 1,140,928 322,219,884 1,619, 788,388 4,056 338,113 7,445,350, 168 
15. Nonferrous metals and their products......... 1939 5,600 34,562 228,753 86,081,442 299 219,667 1,748 ,179,675 2,572,854 ,496 
1937 5,173 39,755 255 , 767 91,703 ,622 336 ,348 , 936 1,934, 185,300 ,779 , 961,323 
16. Electrical machinery 1939 2,014 57 ,528 256 , 467 139,614,726 335,819,534 727 , 436,259 1,727,217 ,631 
1937 1,597 68 , 287 306 ,003 151,521,926 407 , 960 , 508 797 , 772,309 1,899,905, 431 
17. Machinery (except electrical) ............... 1939 9,506 106 ,686 §22,975 258 ,327 , 232 748 , 268 , 262 1,285, 180,902 3, 254,173,950 
1937 8,368 127 ,395 643 ,521 293 , 897 ,330 955 , 996 , 297 1,571,362 ,357 3,902, 986,522 
18 Automobiles and automobile equipment........ 1939 1,133 46,211 398 , 963 115, 208 ,037 646 , 405,891 2,725 396,316 4,047 ,872,729 
1937 1,070 53 , 107 511,333 118,579,480 807 ,025 , 824 3,710,918, 904 5, 292,795,428 
19. Transportation equipment except automobiles. . 1939 968 28,211 157 ,096 63 , 652,023 239 , 253 , 940 411,377,100 882,896 , 840 
1937 888 24,666 150,885 52,465,611 221,624,253 448, 164,456 852,784,534 
2%. Miscellaneous industries...................... 1939 7,699 37,641 238 , 827 92,312,311 258 325,273 469 , 167 ,316 1,162,958 ,308 
1937 6,311 40,738 239 , 804 90,565 ,065 260 452,100 442,966,593 1,077 ,572,584 


No data for employees of central administrative offices are included. : 
The 1939 Census of Manufactures questionnaire, for the first time, called for personnel employed in distribution, construction, etc., separately from the manufacturing employees of the plants, 
i e earners and the salaried employees reported for 1937 were engaged in distribution and construc- 


and therefore, the data probably are not strictly comparable. It is not known how many of the 
tion and how many were engaged in manufacturing. Employees of the plants reported as engag 
Will be included in the final report. 
* This is an average of the numbers reported for the several months of the year. In calculati 
by the manufacturers), and for this reason it exceeds the number that would have been requ 


throug 
by full-time wage earners. 
should be taken into account. 


in distribution and construction activities in 1939 are not included in this preliminary report but 


it, equal weight must be given to full-time and 


-time wage earners (not reported separately 


to perform the work done in the industries if all wage earners had been continuously employed 


hout the year. The quotient obtained by dividing the amount of wages by the ae number of wage earners should not, therefore, be accepted 
n making comparisons between the figures for 1939 and those 
Also see footnote 2, above. 


as representing the average wage received 
or earlier years, the likelihood that the proportion of part-time employment varied from year to year 


* Profits or losses cannot be calculated from the census figures because no data are collected for certain expense items, such as interest, rent, depreciation, taxes, insurance, and advertising. 
The aggregates for cost of materials and value of products include large but indeterminable amounts of duplication due to the use of the products of some industries as materials by others. This 
tion occurs, as a rule, between different industries, and is not found to any great extent in individual industries. 
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0,124 


PLASTICS, ‘ont. 1939 
Other plastics and synthetic 
value...... $30 039,151 


‘No data. 


1937 


$13 568,113 


2Inciudes synthetic rubber, 


photographic-film base, rubber substitutes, 


and ethy! cellulose. 
articles. 


1939 
Aggregate, tons......... 7,153 478 
Value $222 812,085 
Wood Rul. tons 6,993 
value $209 ,061 , 107 
Mechanical, tons 1,444,875 
Value 7,710,170 
Sulphite fiber, tons 1,946 452 
Value $86 ,043 , 861 
Unbleached, tons 729 ,203 
Value $24 736,494 
Bleached, tons 1,217 ,249 
Value $61 ,307 ,367 
Sulphate fiber, tons 2,962 ,657 
Value 72,939 ,469 
Unbleached, tons 2,538 ,204 
Value $55 , 242 , 263 
Bleached, tons 424 
value $17 ,206 
Soda fiber. bleached, tons 441 565 
Value $19,710, 156 
Semichemical and other wood 
pulp, tons 151 ,658 
Value $2, 105 267 
Other pulp 160,144 
Value 13 ,750 


1Includes data for 
“Rayon and special grades” to 


* Not including finished 


507 ,548 
* $23 465,719 


132,521 
$1,748,316 
140 ,658 
16,870 


“Superpurified” and 
avoid dis- 


closing figures for individual establishments 


for 1939 For 1937 


“Rayon and =~special grades” 


“Superpurified” and 


combined, 


amounted to 353,640 tons, value at $23,871,- 


039. * Bleached and unbleached. 


Princi- 


pally pulp made from cottonseed-hull fiber, 


cotton-linters, rag, 


straw. 
RAYON 
1939 
Aggregate value $247 ,556 
Yarns, total production, 
pounds. ..... 329 374,048 
Value. . 182 ,695 , 230 
By process: 
Acetate, pounds 97 ,342 ,252 
Value $61 083 ,130 


Viscose and cupra-ammo- 


Bium, pounds 232,031,796 
\alue $121 612,100 
Rayon staple fiber, pounds. 51,313 517 
Value $13 519,379 
Rayon waste,’ pounds 12,599 ,852 
Value $1 465,382 

Allied products, value 1 $49 385 565 


reclaimed paper, and 


1937 
$251 457 


321 ,680 ,725 
204 .790 613 


82,364,797 
$55 , 533 , 198 


239 ,315 ,928 
$149 257,415 
20 ,244 ,258 
$6,177,471 
11,185,338 
$1,117,360 
$39 , 857 ,013 


‘Includes in order of value, transparent 


sheets, sausage casings, 
cellulose caps and bands, 
seals, and other products. 
cupra-ammonium only. 


REFRACTORIES 


1939 
Total value $67 ,673 ,232 
Clay refractories, including 
refractory cement (clay), 


aggregate value..... $40 ,400 
Fire-clay products: 
Brick, biock or tile, except 

high-alumina, thousands 506 ,570 


Value $25,125, 126 
High-alumina brick (over 40 


per cent AleOs), thousands 16,700 
Value $1,510,707 
Special shapes, tons 151 ,338 
Value $3 824,956 
Plastic fire brick, tons 43 , 664 
Value $1,118,974 

Ladle brick, thousands 59,783 
alue $1 575,189 
Refractory cement (clay), tons 52, 866 
Value... 2 , 499 , 828 


Other fire-clay products, value $2,407,275 
Nenclay refractories, aggre- 


gate value $27 272,494 
Graphite, crucibles and retorts 
Value..... $1 ,666 976 
Other carbon, value $378 678 
Magnesite and chrome brick, 
thousands...... 21,459 
Value $6 408 , 237 
Silica brick, thousands 173 ,382 
jalue $9 019,478 
Silicon carbide refractory ce- 
ment, tons 1,045 
Value $163 
All other non-clay refractory 
70,705 
$3 ,751 096 


Other refractories, 


cellulose 
sponges, 
Viscose and 


acetate, 
bottle 


1937 
$82 ,009 , 835 


$49 864,121 


$2, 467" "771 
$1 548.437 


$32,145,714 
$1,779 ,303 


$455 


$12, 801 


724 
$142,939 


113 ,994 
$2,132,061 


$8,107,172 


RUBBER 
1939 

Boots and shoes, value... . $40 446,140 
Tires and inner tubes, value.. $497 ,636,438 
rubber, pounds 131,742,137 
, 756 925 

Rubber products, not else- 
where classified, total value $341 ,613 ,427 


1937 

$58 , 269, 
$478 ,770,89 
138,120,311 
$7 ,758 ,292 


$333 ,642 556 


SOAP AND GLYCERINE 


Toilet : soap, pounds 
Value 
Laundry soap: 
White, pounds 
Valuc... 


be pounds 


Cleansers and scouring pow- 
ders containing soap: 


Packaged, pounds 


nds (basis 


ar grade, pounds 


1939 1937 
$291,946 207 | $296,678 554 
405,083 360,610,753 
$64,919,683 $62,805,065 
660,766,458 488,979,981 
$29,887,998 $28,192,491 
580,215,263 633,441,319 
$27,752,768 $33,195,616 
894,727,289 743,194,783 
$75,631,820 $68,408,836 
284,143,533 274,275,994 
4,984,799 $28,207,372 
135,071,434 116,179,494 
,582, $9,797 ,688 
133,638,514 146,924,947 
$5 506 ,608 021 
114,703,458 85,486,294 
$3 331 ,965 $2,521,640 
167,441,482 157,039,241 
$6,948 ,037 $6 254,838 
18,708 ,354 21,307 ,024 
$796 ,336 $917,323 
29,461,738 24,180,767 
$2,375,243 $3,592,537 
64,293,972 43,586,391 
$6,595,283 $7,822,600 
90,484,348 78,813,063 
$9,512,106 $13,459,921 


mieten included in the Chemicals Not 


Elsewhere Classified 
2 Consumption of rosin used 


industry 


for 1937. 
in the manu- 


facture of Soap and Glycerine amounted to 
1939 and 75,450,320 


75,401,813 pounds in 
pounds in 1937. 


* The total production of 


crude glycerine for 1939 was 184,476,295 


pounds, 


Most of this was further refined 
and sold or used as 


glycerine dynamite 
grade, or glycerine, chemically pure. 


BEET SUGAR 
1939 1937 
tons 1,634,442 1,296,210 
Value ; $125,822,984 $99,991,185 
Molasses, sold or transferred 
to other factories for de- 
sugarization, tons..... 159, 153 , 898 
Value. . $1,367 ,085 $1,161,272 
Molasses, other than for de- 
sugarization, tons 89 , 83: 93 ,786 
Value $826 ,313 $1,070,351 
Beet pulp, tons 1,899,111 1,820 ,568 
$5,958 ,047 $5 048 978 
Other products, value. .... ... $421 ,588 $123 ,750 
CANE SUGAR REFINING 
1939 1937 
Production, total value ! $384 412,492 $424, 630,784 
Refined sugar, 
Pounds. .. 7,780,250 ,863 8 502,572,449 
Value...... . $351,502,259 $395,142,101 
Refined sugar, soft or brown 
‘ounds. . 472,765,953 528,591,995 
Value $20,251, $22 ,603 ,146 
Refiner’s sirup, edible 
Gallons...... 3,428 ,277 2,735,498 
$827,915 $546 , 826 
ar sir 
nvert-sugar sirups of all 
gallons 10,317,841 
Value $4,456 7 ,029 582 
Other sugar sirups, gallons. 15,778,907 | $2,618,646 
Value $5,011,960 
Refiner’s blackstrap and non- 
edible sirup, value. . $956,145 $1,399 024 
Raw Sugar reated, aggregate 
Domestic, total. . 2,169 , 458 1,947,851 
United States exclusive of 
outlying possessions 425 ,347 324 ,368 
wali... 879 676 890 , 460 
Puerto Rico and Virgin 
Islands 864 435 733 ,023 
Foreign total: 2,234,181 2,774,809 
Cu 1,735,421 
Philippines 859 , 936 924 ,302 
All other 60 224 115 ,086 


1No data for cane-sugar mills are in- 


cluded. 
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TANNING MATERIALS 


1939 1937 
Aggregate value............ $45,702,035 $40,717 54 
Tanning materials, value... $11,711,506 $10,864 72 
Natural dyestuffs, value... $1,727,900 $1 407 
Mordants, value... $179,345 $193 514 
Assistants, value $22,323,329 $17,841 344 
$9,759,955 $10,410, 49 


WOOD DISTILLATION 


1939 1937 
Hardwood distillation, char- 
coal manufacture, and w 
naval stores products, total 
value $20,692,591 $26,877,782 
Methanol (wood alcohol): 
Crude, gallons !... 4,883 ,978 6 ,009 586 
Made and consumed, gal- 
lons ! 3,864,711 4,839 526 
Made for sale, gallons 1 1,019 , 267 1,170,080 
Value....... $178" 174 $184 649 
Refined, gallons... 2,958 3 , 967 561 
$796 , 803 $1, 132,929 
Acetate of lime, tons?....... 11,279 22, 
Value $311,350 $720 .739 
Acetic acid, 2 53 855,475 49 , 204 347 


ue ,902, 
Methyl acetone, pounds... 1,753 ,510 4,611,607 
Value 


$180 
bes total production, gallons. 8,898 12,211,276 


ade and consumed, gal- 


lons 3,502,785 4,073 ,363 
Made for sale, gallons 5,396,192 8 , 137,913 
Value $831 , 207 $894 461 
Tar oils, 1,153 ,359 1,018 
$219,745 $209 448 
Turpentine, wood, gallons. 8,249 370 8,723 50 
Value $1,774,065 $2,249 716 
Pine 5,198 ,696 4,536 
Value $2 ,052 $2,395 364 
Resin, wood, barrels (500 
pounds) 857 ,529 799 ,629 
Value 7,067,525 $10,400,478 
Charceal, bushels 24,910,005 27 , 461,211 
Total value. . $3,114,321 $3 824,145 


Other wood derivatives, value $1,218,245 $1,782,998 

1Strength 82 percent. In addition, in 
1939, 34,146,669 gallons of synthetic 
methanol valued at $9,319,752 were pro- 
duced for sale in the “Chemicals not else- 
where classified” industry. Such production 
for 1937 amounted to 31,606,320 gallons 
valued at $8,619,238. 2Strength 100 per 
cent. *Strength 80 parent. * Includes pro- 
duction in 1939 of 1,316,312 gallons valued 
at $131,777, by the wood-sulphate process. 
Production ‘for 1937 amounted to 2,396,043 
gallons, valued at $259,992. 


COKE AND BYPRODUCTS 
(Continued from page 110) 
anticipated except possibly for house- 
hold supply in a limited number of 

markets. 

Two outstanding technical devel- 
opments became commercially signif- 
icant in byproduct oven practice dur- 

1940. The addition of a small 
amount of oil to the coal charged 
has enabled production of larger 
yields of certain byproducts, notably 
toluene. And a number of plants 
are now returning fine coke to the 
charge, sometimes accompanied by oil 
and sometimes with higher than nor- 
mal volatile matter in the coal mix- 
ture used. The fines so returned to 
the ovens become a part of the lump 
coke suitable for sale on the second 
trip through. In a number of cases 
this reduces by 50 percent or more 
the amount of fines that must be 
disposed of. The gross yield of 
large coke is, of course, correspond- 
ingly inereased. The throughput of 
ovens is not significantly curtailed 
by either of these new methods of 
operation when they are practiced 
in moderation. 
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PULP 
1937 
6,713 576 
$242 443 451 
6,572,918 
$225'573 125 Aggregate value............ 
4 1,600 , 667 
$30,315,251 
2,140,244 
$109 920,115 - 
791,575 
$30,718 426 
1,348 ,669 
bat Granulated, powdered and 
139 sprayed soap, pounds 
89,437,736 Value 
1,923,937 chipe and lakes: 
$51 096 ,623 p chips 
$5.34! 113 Bul pounds...... 
Washing powders: 
Packaged, pounds 
Value. . 
Bulk, pounds 
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Significance of Ammonia 
National Defense 


E. R. WOODWARD chemical Engineer, New York, N. Y. 


Chem. & Met. INTERPRETATION 


Both government and chemical industries of the United States are 
fully awake to the need for a greatly expanded synthetic nitrogen 
industry. Ammonia nitrogen is much more versatile in its applica- 
tions to both peace-time and military needs than sodium nitrate, 
and a domestic supply of the former places no such demand on 
shipping as does importation of the latter. The author, who has been 
associated for many years with the ammonia industry, and who 
participated in World War I as an officer of sappers, is well equipped 
to discuss the nitrogen requirements of military explosives and to 
show how ammonia nitrogen fits into the picture.— Editors. 


UCCESSFUL APPLICATION of the 

Haber-Bosech process for the 
high pressure synthesis of ammonia 
in the year 1913, and subsequent 
exploitation of this and other syn- 
thetic ammonia processes following 
the World War, have had a pro- 
found effeet on the explosives indus- 
try, particularly upon its military 
aspects. The effect upon world his- 
tory is no less significant, for with- 
out the utilization of atmospheric 
nitrogen it is now acknowledged that 
in the World War Germany’s muni- 
tions supply would have failed long 
before the actual termination of the 
conflict. 

Today, ammonia is again in a 
dominant position. The explosives 
being used in largest quantities for 
charging airplane bombs, shells and 
other projectiles are ammonium ni- 
trate and nitro compounds. The 
heavier bombs, weighing from about 
one-half ton to 2 tons, carry ap- 
proximately 60 percent of their 
weight of high explosive; the lighter 
bombs, of 25 to 100 lb. weight, up 
to 50 percent. The proportion of 
high explosive to metal in airplane 
bombs is far greater than it is in 
artillery shells. 

Looking at the chemical formula 
of ammonium nitrate, NH, NO,, it 
is evident that both radicals of this 
salt contains nitrogen, the first, am- 
monia nitrogen, the second, nitrate 
nitrogen. Ammonium nitrate con- 
ains 42.5 pereent ammonia equiva- 


lent. The wartime importance of 
ammonia in this connection is there- 
fore obvious, for ammonia can be 
oxidized to nitric acid and thus sup- 
ply both radicals of the compound, 
while sodium nitrate, at one time 
the chief source of nitric acid, can 
supply only the last. 

Synthetic ammonia production has 
long since passed in quantity that of 
byproduct ammoniacal liquor at 
coke ovens. This product, ordinarily 
containing at least 25 percent NH, 
may be stripped of its ammonia and 
the latter oxidized to nitric acid or 
used to neutralize HNO, in making 
ammonium nitrate. Nitric acid it- 
self, formerly made by niter potting 
of sodium nitrate, is now made al- 
most entirely by the oxidation of 
ammonia. 


WORLD WAR EXPLOSIVES 


During the World War, explosives 
used in shells and other projectiles 
did not vary greatly from those 
which are used for similar service 
today. However, on the Western 
Front, military mining was such a 
feature that it is interesting to call 
attention to the explosives used in 
that phase of fighting. 

The high explosives most com- 
monly used in underground warfare 
included wet guncotton, ammonal, 
blastine and gunpowder. As the war 
progressed, the consumption of am- 
monal (a British explosive) was ten 
times greater than that of any other 
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high explosive used by the Allies in 
this service. The next in order of 
quantity was guncotton. 


Ammonal—Ammonal used in the 
World War was a lustrous dark gray 
powder comprising a mixture of: TNT, 
15 percent; ammonium nitrate, 65 per- 
cent; charcoal, 3 percent; fine alum- 
inum, 1 percent; and coarse aluminum, 
16 percent. The object of adding 
aluminum was to take advantage of 
the enormous amount of heat evolved 
by the oxidation of the powdered 
metal. The material was insensitive 
to blow or friction, but was very 
hygroscopic. Its explosive action was 
slower than that of guncotton, but 
higher pressures were generated pro- 
vided the tunnel was well tamped. 


Alumatol—This was used in the 
World War for filling bombs and hand 
grenades. Its composition was like 
that of ammonal except that the total 
aluminum content was only 3 percent, 
and it did not contain charcoal. 


Amatol — Ammonium nitrate was 
first employed with TNT in 1914. 
After its safety had been proved 
through a wide range of conditions, it 
was adopted as an explosive under the 
name of amatol, a composition com- 
prising various mixtures between 80 
parts ammonium nitrate to 20 parts 
TNT, and 20 of the former to 80 of 
the latter. Although not so power- 
ful in mines, it was used to some ex- 
tent in place of ammonal to reduce 
the demand for aluminum, and was 
also used in shells. 


Guncotton—Nitrocellulose, or gun- 
cotton, is prepared by the action of 
nitric acid on cellulosic materials such 
as purified cotton or wood pulp, and 
contains 12 to 13.5 percent nitrogen. 
This explosive was used for guncotton 
slabs, smokeless powders and as a 
bursting charge for submarine mines 
and for demolishing structures. 


Blastine—This was a light brown 
powder comprising a mixture of: TNT, 
11 percent; ammonium perchlorate, 60 
percent; sodium nitrate, 22 percent; 
and paraffine wax, 7 percent. It was 
less hygroscopic than explosives of the 
ammonium nitrate group and less pow- 
erful for mines than ammonal. 

Sabulite—This was used in the World 
War by the Belgians and was known 
as Belgian Permite. It was a dark 
gray powder, readily set off by service 
detonators, and made up of the fol- 
lowing: ammonium nitrate, 78 per- 
cent; TNT, 8 percent; calcium silicide, 
14 percent. 

Trinitro Toluol—TNT is produced by 
nitrating toluol, which is a l-deg. cut 
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of hydrocarbon light oil made from 
coal tar, or synthesized from petroleum. 
It is light yellow in color, insoluble 
in water, and does not attack metals. 
TNT is rather insensitive to blow or 
friction and may be used either as 
granules, or in a compressed, solidi- 
fied form. 

Gelignite—Gelignite is a high ex- 
losive containing nitroglycerin. It 
is used as an initiator for less sensitive 
explosives such as ammonal, also for 
blasting where cramming is necessary 
in rock crevices. 

Pioric Acid—Picric acid (trinitro 
phenol), a high explosive first adopted 
in 1886 by the French Government, is 
known as Melinite, and is called by 
the British, Lyddite. This compound 
melts at 122 deg. C. when pure and 
for explosive use is generally required 
to have a melting point of at least 120 
deg. It may be manufactured from 
benzene by two processes, the phenol 
and the chlorobenzene processes. 

Introduction of TNT as a military 
explosive has gradually eliminated the 
use of picric acid by all countries ex- 
cept France. The French forces used 
it in large quantities during the World 
War. In the United States it was used 
for conversion to “Explosive D,” or 
ammonium picrate, which is used for 
base-fused shell for coast defense can- 
non. Picric acid has also been em- 
ployed as a booster explosive, and as a 
substitute for a part of the mercury 
fulminate charge in detonators. 

A disadvantage of picric acid is its 
corrosive quality. In contact with 
metals it forms picrates which are 
chemically unstable and decidedly sensi- 
tive to friction, shock or heat. Hence, 
shells to be charged with picric acid 
have to be internally coated with a 
cavity lacquer resistant to the action 
of the acid. 


Lower Right—Size of ammonium nitrate crystals can be controlled within 
close limits as shown by these two samples, both reproduced at a ie 
magnification of eight (Hercules Powder Co.) : = 


Studying the composition of the 
above explosives, it is noted that 
every one contains ammonia nitrogen, 
nitrate nitrogen, or a nitro com- 
pound. The ammonium nitrate con- 
tent of some runs as high as 65 to 
80 percent by weight of the com- 
plete explosive. 

Many of the military explosives 
of today are simply those of the last 
war, but there are also some new 
ones. Among the nitrogen com- 
pounds, are the following: 

Detonators and Fuses 

Nitro mannite 
Propellants 
Smokeless powder (nitrocellulose) 
Cordite (nitroglycerine) 
Intermediate Detonators or Boosters 
Tetryl (tetranitro methylaniline) 
TNA (tetranitro aniline) 
Hexyl (hexanitro diphenylamine) 

High Explosives (bursting charges) 

TNT (trinitro toluol) 

DNT (dinitro toluol) 

Amatol (various mixtures of am- 
monium nitrate and TNT) 

Explosive D (picric acid and am- 
monium picrate) 

Trinitro anisol 

Penthrite (pentaerythrite tetrani- 
trate) 

Nitrostarch 


Right—New type of 450-gal. 
ammonium nitrate graining 
kettle built by Buffalo 
Foundry & Machine Co.; 
larger than earlier kettles, 
it features several im- 
provements 


Below—Properties of ammonium nitrate solutions of varying concentra- me 
tion are shown in the accompanying graph of specific gravity against 


concentration, and solubility against temperature 


Specific 
gravi 


~ 
o 


| 


a 
5 
> 126 
= 
> 
o 


Specific 

= 
| 


8 


— 


a 


Sofubi/ities 


| 


45 


55 65 70 
Weight Per Cent NH, NO, 


75 


An ammonium nitrate explosive 
was patented in Sweden as early as 
1867, and in the next few years 
several types were developed, such 
as a mixture of ammonium nitrate 
and dinitro benzol. Varying propor- 
tions of these ingredients were used 
for different types of work such as 
coal mining, quarrying and _ sub- 
marine tunnelling. In early meth- 
ods of manufacture, the combination 
of ingredients represented the last 
stage of the process before making 
the explosive up into cartridges. At 
a later stage of development, uni- 
form practice was to dry and com- 
bine first. Sufficient heat was sup- 
plied to melt the nitro compound, 
which was allowed to cool, and then 
it was worked cold throughout the 
rest of the process. By this means 
the explosive was kept in a finely di- 
vided state. 

The affinity of explosives for mois- 
ture, and the varying degrees to 
which different nitro compounds re- 
sist absorption of moisture, are well 
known. By maintaining uniform 
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conditions of temperature and mois- 
ture during manufacture, the result- 
ant explosive will be more uniform 
in action, and definite standards of 
strength can be assured. 

Early types of nitrogen explosives 
were made in a semi-plastic condi- 
tion, consisting chiefly of salts such 
as nitrates or chlorates, mixed with 
a small proportion of a nitro com- 
pound such as nitrated benzol, toluol 
or naphthalene. Today the ingredi- 
ents of these mixtures are prepared 
in a finely divided state, mixed and 
heated to a temperature above the 
melting point of the nitro compound. 
As the whole mass is thoroughly agi- 
tated, the grains of salt are coated 
with the fused ingredient, and while 
still hot the mixture is sufficiently 
plastic to be formed into cartridges. 

Generally speaking, minute quanti- 
ties of substances containing avail- 
able oxygen, for example chlorates 
and most nitrates, in contact with 
nitro compounds such as trinitro 
toluol, greatly increase the sensitive- 
ness of these compounds to heat or 
percussion. Ammonium nitrate, how- 
ever, is almost the only substance of 
this class capable of being safely 
employed in admixture with TNT. 
Such a mixture is safe to handle or 
transport. Ordinary fire or shock 
will not cause ignition. 

That ammonium nitrate is ex- 
tremely important as a base for mili- 
tary explosives is shown by the ex- 
pensive methods of manufacture 
which were used during the World 
War before ammonia synthesis had 
been perfected outside of Germany. 
The following methods were used in 
England: 

1. From Sodium Nitrate — Brun- 
ner Mond & Co. patented a process 
for the manufacture of ammonium 
nitrate along lines similar to this 
company’s ammonia soda _ process. 
The method consisted in ammoniat- 
ing a strong solution of sodium 
nitrate and blowing carbon dioxide 
gas through this to obtain bicarbon- 
ate of soda as a precipitate, and am- 
monium nitrate in solution. The solu- 
tion, after separation, was cooled to 
deposit solid ammonium nitrate. 

2. From Sodium Nitrate and Am- 
monium Sulphate—New works for 
the operation of this process were 
erected at Swindon, England. From 
the start of production in September 
‘1917, to the cessation of hostilities 
in November 1918, this process pro- 
duced 23,000 tons of ammonium 
nitrate. 

3. From Calcium Nitrate—Brunner 
Mond & Co. devised a suitable proe- 
ess and undertook the conversion of 


calcium nitrate to ammonium nitrate. 
Some thousands of tons per month 
of 70 percent calcium nitrate were so 
converted. 

The modern method of manufac- 
turing ammonium nitrate is by the 
direct interaction of ammonia and 
nitrie acid. Ammonia gas is intro- 
duced into a saturator beneath the 
surface of a body of ammonium 
nitrate solution contained therein. 
Nitrie acid of 40 percent concentra- 
tion is fed to the saturator. The 
heat of reaction of the combining 
material causes the solution in the 
saturator to boil and become par- 
tially coneentrated by vaporization 
of water introduced with the acid. 

At the powder plant, ammonium 
nitrate is stored in aqueous solution 
varying in strength from 45 to 68 
percent NH,NO,. It is fed from the 
storage tank by gravity to the high- 
pans which are fitted with stainless 
steel or aluminum heating coils. In 
these open pans the solution is evapo- 
rated down to about a 2 percent 
water content, then flowing through 
piping into the graining bowls. Here 
it is stirred by slowly revolving stain- 
less steel paddles until the grained 
ammonium nitrate is dried to 0.10 
percent moisture. A coating com- 
pound, sometimes consisting of 80 
percent rosin and 20 percent pe- 
trolatum, is added to the ammonium 
nitrate in the graining bowls. This 
coating waterproofs the grains and 
prevents caking. 

Grain size is controlled by tem- 
perature and rate of precipitation. 
An example of the variation in grain 
size which may be obtained by proper 
control will be evident from the two 
accompanying views which were both 
photographed at the same magnifica- 
tion (8x as reproduced). Grain size 
is important in determining the rate 
of flame propagation in an explosive. 
Research, manufacturing experience 
and field tests enable the manufac- 
turer to determine the correct size to 
use in various grades of explosives. 

As delivered at the powder plant, 
ammonium nitrate may either be in 
the dry form or in solution in water. 
The water solution is specifically 
known as ANW. It has become com- 
mon practice in the United States 
to ship 50 percent ANW solution dur- 
ing the winter months and 55 percent 
ANW solution during the summer. 
Recently, however, 75 percent ANW 
solution has been shipped throughout 
the year in order to save freight 
on water. In a typical example, a 
saving of $54 per carload was real- 
ized. Under these conditions, how- 
ever, the unloading operation is ren- 
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dered more difficult by a deposit of 
about 4 ft. of solid salt in the car 
when it reaches the customer’s plant 
in cold weather. The salting-out tem- 
perature of 75 pereent ANW solu- 
tion is 108.5 deg. F. (42 deg. C.) as 
is evident from the accompanying 
solubility chart. As the cars used 
for such shipment do not contain 
steam coils, the supernatant liquor 
has to be well steamed at the receiv- 
ing point and agitated with air before 
the solid salt can be removed. 


NITRATION 


Many nitro compounds (organic 
compounds containing the —NO, radi- 
eal combined with the carbon atom) 
are employed as explosives, generally 
in admixture with other material. 
One of the best known is TNT 
(trinitro toluol) which will serve as 
a good example of nitration. 

The nitration of toluol is accom- 
plished with a mixture of nitrie and 
sulphurie acids and is earried out by 
a one-, two-, or three-stage process, 
the last of which is now most used, 
since it is the most practical and 
economical. This process produces 
successively mono-, di-, and trinitro 
toluol. First, mono spent acid is 
run into the nitrator to provide 4 
weak charge as a bottom layer and 
prevent the loss of HNO, from the 
nitrating acid, and possibility of a 
charred product. This step em- 
ploys one part of toluol to 0.9 part 
HNO,. Agitation should be slow 
enough to prevent mixing of the 
toluol with the acid. 

In the second stage the mono 
product is further nitrated to the 
di material using a fortified acid 
made by adding fresh nitrie acid to 
spent acid from a previous trinitra- 
tion. The temperature gradually 
rises to 83 deg. C. where the batch 
is held for completion of the nitra- 
tion. The third stage, which is the 
most difficult one, requires very 
strong acid to complete the nitration 
of the di to the tri product. This 
stage is carried out at from 85 to 
104 deg. C. and is continued until 
the solidifying point of the oil pro- 
duced is 72 deg. C. or higher. 


AMMONIA SUPPLIES 


The importance of adequate sup- 
plies of ammonia in wartime is amply 
demonstrated by the facts which have 


been presented above. In 1914, the 
world production of synthetic am- 
monia was negligible. Today the 
annual world capacity exceeds 3,910,- 
000 tons. Thus synthetie production 
has far outstripped that of byprod- 
uct ammonia. It is self-evident that 
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synthetic ammonia plant capacity 1s 
the dominating factor in the produc- 
tion of military explosives. 

An instructive comparison ean be 
made on the basis of estimates of 
world synthetie nitrogen capacity. In 
1937 Germany’s installed capacity, in 
short tons of synthetic ammonia, was 
1,375,000. In the same year Japanese 
capacity was 264,000 tons and Italian 
capacity was 150,000 tons. The total 
for France, Belgium, Netherlands, 
Norway, Poland and Czechoslovakia 
was 986,000 tons. Therefore, even 
assuming no increase in capacity 
since 1937, the synthetic ammonia 


capacity of countries now dominatea 
by the Axis amounts to a total of 
2,775,000 tons, leaving but 1,135,- 
000 tons of capacity for the rest of 
the world. 

With these figures showing the 
Axis powers controlling more than 
twice as much synthetic capacity as 
all the rest of the world combined, 
it is evident why there is urgent need 
to inerease the production of am- 
monia among non-Axis countries. It 
is equally clear why new synthetic 
ammonia plants are at present being 
built in the United States and old 
ones are being reconditioned. 


German Ammonium Nitrate 


KARL FALK Fresno College, Fresno, Calif. 


Chem. & Met. INTERPRETATION 


Ammonium nitrate, since it is of some little interest as a fertilizer 
ingredient, and is certainly important as a high explosive in com- 
bination with TNT in proportions up to 80 percent of the mixture, has 


been the subject of much recent work in Europe. 


Dr. Falk here 


describes briefly new processes that have been developed in 
Germany, while the short article on the following page summarizes 
a new Italian process which may have merit.—editors. 


NN“ PROCESSES to make ammo- 
nium nitrate to replace ammo- 
nium sulphate, whose production re- 
quires imported raw materials for 
H,SO,, are among the latest wartime 
chemical developments in Germany. 
Heretofore, besides potash, ammo- 
nium sulphate has been the Reich’s 
chief fertilizer export item, and al- 
most all coke oven ammonia gas has 
been converted into this product. 
Five hundred thousand metric tons of 
sorely needed H,SO, have been used 
annually in Germany to produce am- 
monium sulphate from coke gases, 
making this industry the largest sin- 
gle sulphurie acid consumer. 
Interruptions during the Spanish 
Civil War in the supply of Spanish 
pyrites, chief raw material for Ger- 
man H,SO, produetion, stimulated 
efforts in the Reich to develop domes- 
tie sources of sulphur and acid and 
Jed to new methods of recovering sul- 
phur from coke ovens and synthesis 
gases, and more recently to utilize 
anhydrite (see Chem. & Met., May 
1940, p. 333). New processes were 
also introduced to use sulphur con- 
tained in coke-oven gases for pro- 
ducing ammonium sulphate in one 


continuous action. Suecessful experi- 
ments have been made to dispense 
with acid as a disintegrating agent in 
the manufacture of phosphoric fer- 
tilizers. Now it is planned to replace 
sulphurie acid with domestically avail- 
able nitrie acid to produce ammonium 
nitrate instead of sulphate from coke- 
oven gases. 

It is eontended—whether or not 
this is wartime rationalization re- 
mains to be seen—that valuable sul- 
phurie acid heretofore has been used 
only to bind the nitrogen and is there- 
fore not fully utilized, and that sul- 
phates cause a less desirable acid 
condition in the soil than nitrates. 
Ammonium nitrate produced through 
neutralization, it is claimed, can be 
more completely absorbed by plants 
than sulphates, and, what is prob- 
ably more important, can be produced 
entirely from domestic raw materials. 

An unusual amount of research was 
required to solve the problem of re- 
placing sulphurie acid with nitric 
acid in treating coke-oven ammonia 
gases to prevent undesired reactions 
of impurities in the gas, notably H.S, 
with the nitrie acid. Oxidation of H,S 
to SO, and H,S0O,, and reduction of 
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HNO, to nitrogen oxides, caused con- 
siderable losses of acid in the process. 
Thus the use of nitric acid to bind 
coke amomnia was possible only if 
the side reactions could be eliminated 
or held to a minimum. Experiments 
with varying concentrations of nitric 
acid and various temperatures indi- 
cated three possible procedures: (1) 
neutralization below 90 deg. C.; (2) 
removal of H.S from gases and neu- 
tralization above 90 deg. C.; and 
(3) addition of oxidation preventives 
and neutralization above 90 deg. C. 

The first method, namely, neutral- 
ization below 90 deg. C., is only a com- 
promise solution since the undesired 
coneurrent reactions cannot be com- 
pletely eliminated. The speed of re- 
action between H.S and HNO, can be 
retarded, however, so that the loss of 
nitrie acid remains within reasonable 
limits (10 percent loss at i18 deg. C., 
5 percent at 70 deg. C., but only 1.61 
per cent at 90 deg. C. if acidity of the 
solution is reduced to the neutral 
point). In order to utilize neutraliza- 
tion heat for the vaporization of 
water brought in with the acid, the 
process must be carried out in vac- 
uum, however. 

The second method calls for re- 
moval of H.S from the ammonia- 
containing gas mixture and neutral- 
ization above 90 deg. C. Desulphur- 
ization ean be accomplished in three 
ways: (1) absorption of H:S by lime; 
(2) conversion to ferrous sulphide by 
action of iron and H,S; and (3) driv- 
ing H.S out of ammonia water by 
means of a carrier gas, and later 
processing the H.S further (Claus 
oven or Lurgi process) to sulphur or 
H,SO,. This procedure is suitable 
when ammonia is concentrated before- 
hand—although it is not absolutely 
essential—and brought to a central 
nitrie acid producing plant for final 
conversion into ammonium nitrate. 

Although the second process elimi- 
nates most of the losses of nitrie acid, 
it still has the disadvantage of being 
practicable generally only where cen- 
tral processing of concentrated am- 
monia water is possible. In many . 
cases it is desirable to make ammo- 
nium nitrate directly in the coke 
plant. To prevent undesired reac- 
tions between the H.S and HNO,, an 
ammonium phosphate negative cata- 
lyst added to a slightly acid ammo- 
nium nitrate solution in the scrubbing 
tower has been found satisfactory. - 
An addition of phosphate equivalent 
to 15 to 20 grams P.O, per liter of 
solution eliminates oxidation almost 
completely. The behavior of pros- 
phorie acid is based on its repression 
of concentration of free nitrie acid 
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according to the equation HNO, + 
NH,H,PO, = H,PO, + NH,NO,, and 
upon the removal of ionizable iron 
salts which are always present in the 
saturator and would otherwise cata- 
lytically stimulate undesired interac- 
tion between H.S and HNO,. This 
process has proven the most prac- 
tical of the three, since it yields an 
almost pure white salt from crude 
1 percent ammonia solutions, and 


works with almost no loss of nitric 
acid, 

The three described processes call 
for using nitrie acid obtained from 
outside sources. Through a new frac- 
tional distillation process as dia- 
grammed below, nitric acid can also 
be produced by oxidation from either 
diluted or concentrated ammonia 
water directly in the coking plants 
themselves. 


Ammonium Nitrate in Italy 


NITRATE, except in 


war times, has been of more 
interest in Europe than in the United 
States, probably because of its exten- 
sive use in European countries as a 
fertilizer ingredient. On this account 
foreign engineers such as Giacomo 
Fauser, well-known Italian chemical 
engineer, have devoted a good deal of 
work to the efficient production of 
this salt. On page 591 of the Septem- 
ber 1930 issue of Chem. & Met., 
Fauser pointed out that if the consid- 
erable heat of reaction between am- 
monia and nitric acid is to be used in 
concentrating ammonium nitrate so- 
lutions, then it is necessary to operate 
under pressure since the boiling point 
of nitrie acid is less than that of the 
ammonium nitrate solution obtained 
and at atmospheric pressure consid- 
erable nitric acid would be lost as 
nitrous fumes. In the process de- 
seribed at that time, Fauser carried 
out the reaction between preheated 
ammonia gas and a nitrie acid solu- 
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At Right—Diagrammatic sketch of Fauser “hydrostatic head” 
saturator for ammonium nitrate manufacture 


This flow diagram shows the main outlines of the new German 
process whereby dilute ammonia liquor at the coke plant is 
converted in part into nitric acid for reacting with the re- 
mainder to produce ammonium nitrate —T- 
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tion within a closed vessel under a 
pressure of 8 to 9 atmospheres. The 
ammonium nitrate solution was then 
throttled to atmospheric pressure and 
the steam evolved used to preheat the 
nitric acid and ammonia. Pumps 
were required for raising the pressure 
of the raw materials to the working 
pressure. 

About ten plants in Italy and in 
various other countries have been op- 
erating on this process, with a total 
daily output cap city of 600 tons of 
ammonium nitrate, and at pressures 
somewhat lower than originally spee- 
ified, namely, 4 to 6 atmospheres. Re- 
cently a still later process developed 
by Fauser has been described in the 
Italian literature. This process elim- 
inates the pumping of the nitrie acid 
and ammonia, carrying out the reac- 
tion under sufficient hydrostatie head 
to prevent boiling in the reaction 
zone. In producing a concentrated 
solution, experience has shown that 
by maintaining a free alkalinity be- 
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tween 0.3 and 0.5 grams ammonia per 
liter, the loss of nitrogen is less than 
1 percent. The alkalinity helps also 
to prevent corrosion. 

The saturator used in this latese 
modification must be tall enough to 
give the desired hydrostatic head, as 
shown in the accompanying sketch. 
Ammonia and nitric acid are led into 
the equipment through pipe coils 
where they are preheated by steam 
from the saturator. Ammonia is ad- 
mitted through a ring distributor be- 
neath a conical baffle, with nitric acid 
admitted centrally from a somewhat 
higher jet. In producing a 90 percent 
concentration from 56.2 percent nitric 
acid, a liquid column of 4 meters 
above the reaction zone is necessary 
to prevent boiling. The boiling point 
of this solution is 147 deg. C. and the 
excess pressure at the bottom of the 
column of liquid is 0.55 atmosphere. 
Upward cireulation of the ammonium 
nitrate solution is maintained by a 
paddle agitator which also creates 
downward flow through the annular 
space between the reaction cylinder 
and the outer vessel. Steam equiva- 
lent to the heat of reaction is evolved 
at the liquor surface, passing out to 
the preheater. Concentrated ammo- 
nium nitrate solution flows continu- 
ously from a lute, passing to a erys- 
tallizer (not shown) which Fauser has 
developed to permit further concen- 
tration and crystallization of the 90 
percent solution from the saturator, 
by means of hot air, without addi- 
tional steam. For agitating and air 
handling, the power consumption is 
about 20 kw.-hr. per ton of ammo- 
nium nitrate produced. 


2—121 


a 
HNO. 
out 
NM, 
| 
| Bie 
| ‘ 
| 
; | 


Guns for exploding wood chips at the plant of the 
Masonite Corp. Pressures to 1.000 lb. are used 


Chem. & Met. INTERPRETATION 


During the last twenty years explosion has been increasing in im- 
portance as a unit operation of the process industries. It is being 
used for size reduction, modification of substance and for separation 
of components. Rubber reclaiming, manufacture of fiber board, and 
the familiar puffed cereals are examples of industries which use 
this operation. Applications and machinery have been studied ex- 
tensively at the Bureau of Mines and elsewhere. Mechanical diffi- 
culties and costs have prohibited more widespread use. These draw- 
backs are being corrected by continuing study.— Editors. 


A AN important tool of modern 


warfare, explosion drives the 
vehicle of destruction, it forces the 
projectile from the cannon’s mouth, 
and it bursts the shell in the face of 
the enemy. Yet, within the last 
score of years explosion has acquired 
another role. It is now a unit opera- 
tion of the process industries and 
accordingly falls under the scope of 
the chemical engineer along with dis- 
tillation and heat transfer. The 
various applications may be classi- 
fied according to primary purpose, 
falling into three groups: particle 
size reduction, modification of sub- 


stance and separation of components. 


* Present address, 3309 Glen Avenue, 
Baltimore, Md. 


The process of disintegrating by 
explosive foree, and in particular, 
the splitting of mica, was patented 
by Bancroft in 1921.* Replacing the 
tedium of splitting crude mica by 
hand, the invention utilized a pres- 
sure-tight cylinder in which the 
water-soaked material was heated to 
some desired pressure, at which it 
was suddenly released. The explosive 
effect split the thick pieces of mica 
into thin leaves suitable for prepar- 
ing laminated insulation. 

Bancroft’s patent mentioned the 
explosion of wood, but his claims 
were limited to the generating of 
steam within the cylinder and to re- 
leasing pressure by opening wide one 
end of the cylinder thus effecting a 


of the 


DOUGLAS MEIGS 


Research Fellow, Dept. of Chemical Engineerir; 
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nearly simultaneous pressure drop 
throughout the charge. 

In 1926 Mason patented a process 
for exploding wood chips to prepare 
a product suitable for direct refining 
to paper or fiber board.* Operating 
at 400 to 600 lb. steam pressure, the 
apparatus was equipped with an ex- 
ternal boiler. After the wood had 
been thoroughly softened and im- 
pregnated with steam, balancing in- 
ternal and external pressure on each 
chip, a small valve was opened at one 
end of the cylinder and while main- 
taining pressure within the latter, the 
wood was permitted to escape 
through the valve. External pres- 
sure on each chip dropped as it 
passed thru the valve and the un- 
balanced pressure exploded the chip. 

A later modification involved pre- 
liminary soaking of the wood with 
steam at 100 lb. pressure, subse- 
quently reinforced with compressed 
air at more than 400 lb. pressure.’ 
This practice prevented the dis- 
coloration of the wood which occurred 
whenever steam of greater than 350 
Ib. was used. 

Further technical improvements 
related to the manner of controlling 
steam input and product discharge.‘ 
These were followed by the develop- 
ment of equipment using a continu- 
ous high-pressure feed screw and 
preheater.” By materially shortening 
the time of contact, it was possible to 
use higher steam pressure (1,000 Ib.) 
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without charring the pulp, a ther- 
modynamically sound economy. The 
continuous process decreased steam 
wastage, yielded a uniform product 
and required a minimum of manual 
attention. 

As ean be imagined, the develop- 
ment of a serew-feeding device to 
operate against such high pressure 
was no easy problem. As yet the 
commercial operations are using the 
earlier batch equipment because the 
continuous process, although tech- 
nically successful, did not justify 
scrapping the existing methods. An 
indication of the capacity of the 
batch explosion guns is to be had 
from the statement that a daily pro- 
duction of about a million and half 
pounds of disintegrated wood is 
attained with-a dozen guns, varying 
in size from 12 to 26 cu. ft. each.* 

The work of Dean, Gross, and 
associates of the U. S. Bureau of 
Mines on explosion shattering of 
ores has been published more or less 
continuously.” A series of explosion 
shattering machines was tried, lead- 
ing to the development of an inter- 
mittent machine operating on a 
hand-controlled cycle. Steam pres- 
sure within the cylinder was sealed 
by an inverted poppet valve and re- 
lease was obtained by a trip cam 
controlling the tension of a heavy 
retaining spring. Discharge of the 
entire contents of such a cylinder 
would be nearly instantaneous with 
sufficient valve movement. Data have 
been obtained on the effects of pres- 
sure and temperature, time of soak- 
ing, water to charge ratio, size of 
charge and type of impact. In gen- 
eral, the degree of comminution was 
found to increase more or less lin- 
early with pressure. Size of charge 
was found to have an effect and 
impact proved to be an important 
factor.* 

A series of investigations on vari- 
ous ores showed that preferential 
shattering of components occurred 
to a greater extent with explosion 
than conventional methods of erush- 
ing and grinding, although in some 
eases the effect was not great. 

An economic study of the opera- 
tion showed that restriction of the 
steam supply decreased the cost per 
ton of fines, but also decreased the 
capacity of the equipment. Increas- 
ing steam pressure from 150 to 250 
lb. decreased the cost per ton by 
about one-quarter. No higher pres- 
sures were studied at the time of the 
report. It was concluded by Gross 
that high pressure, short soaking 
time and larger charges would be 
desirable for greater economy. Dean 


states that subsequently pressures as 
high as 5,000 lb. have been investi- 
gated, and while the results were not 
conclusive, they indicated that such 
high pressures were not economical.’ 
Since the transfer of the bureau’s 
experiments on explosion shattering 
from the University of Minnesota 
station to Salt Lake City, new equip- 
ment has been placed in operation 
having a capacity of about 100 en. ft. 
per hr. Provided with an external 
steam boiler at 250 lb. pressure and 
fully automatic controls, the machine 
utilizes an ingenious linkage for 
opening and closing the cylinder at 
both ends on a eycle of 10 seconds.® 
Cost figures have been determined 
on the erushing of limestone in this 
equipment. While only approximate, 
they are given here to indicate the 
present status of the problem. 


Cost or CrusHine Limestone” 
Cents per ton of -200 mesh product 


Elec- 


Operation Steam tricity Total 
Explosion 

max. capacity... 37.6 9.5 47.1 
max. efficiency... 6.6 23.7 30.3 


Discontinuous jet 

max. efficiency.. 19.8 2.3 22.1 
Compared with the ball mill, it is 
evident that explosion shattering 
ean be used advantageously only if 
the electrical requirements to oper- 
ate the valve linkage can be reduced 
to 20 percent of the present figure 
when the steam efficiency is a 
maximum. This presents a difficult 
but not insurmountable obstacle, and 
is largely a problem of ingenuity 
and sound mechanical engineering. 
The discontinuous jet is a develop- 
ment of the work of the Bureau of 
Mines on nozzle crushing,” and is ex- 
pected to receive further refinement. 

The explosion of coal was investi- 


gated at some length by the Research 
Foundation of Illinois Institute of 
Technology,” and the following vari- 
ables were found to be significant: 


A. Independent variables 
1. Substance being exploded 
. Explosion medium 
. Maximum pressure 
. Rate of pressure drop 
Time of soaking 
. Temperature 
. Number of previous explosions 
. Impingement 
- Moisture content 
. Size of feed 
B. Results 
. Screen analysis 
. Ash distribution in products 
. Volatile matter 
. Grindability 
. Sulphur content 
. Heating value 


— 
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Tests upon different samples of 
Illinois coal showed different suscep- 
tibilities, although the variation was 
small compared with the differences 
in effect upon substances typical of 
the impurities in coal, such as pyrites 
and bone. It is expected that other 
types of coal would behave differently 
from Illinois coal. 

Steam and air were compared as 
explosion mediums. While steam was 
found to be superior to air, excess 
water interfered with the explosion. 
Use of air with an auxiliary heater 
permitted comparison of the two 
mediums at the same pressures and 
temperatures. It was not determined 
why steam was better than air. A 
possible reason might be that the 
volume change of water would be 
greater than air for the same pres- 
sure drop. 

Pressure seemed to be the most 
important factor. It was found that 
the amount of size reduction, as in- 
dicated by the increase of the surface 
factor “S,” was more or less linear 
with the pressure used. In general, 
the effect of increased pressure be- 


At the Laurel, Miss., plant of the Masonite Corp., exploded wood 
fiber from the guns is separated from steam in large cyclones 
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came slightly less at high pressures. 

When air was used as the explosion 
medium, the temperature was found 
to be important, probably due to a 
softening effect upon the coal. Thus, 
increasing the temperature from 65 
to 500 deg. using 2,000 lb. pressure, 
increased the amount of size-reduc- 
tion about six-fold. Lack of time 
prevented a study of the effects of 
using superheated steam. It is be- 
lieved that increased pulverization 
might thus be accomplished, but with 
sacrifice of the burning qualities of 
the product since high temperature 
seemed to reduce the volatile matter 
content of the powdered coal. 

The time of impregnation was 
studied, using steam, but owing to 
the cumbersome operation of the 
equipment it was impossible to de- 
termine the minimum period. Any 
time greater than two minutes seemed 
to have little effect upon product 
size, reducing the amount of pulveri- 
zation, if anything. 

Rate of pressure drop would seem 
to be important since this controls 
the maximum difference between in- 
ternal and external pressure for a 
particle. However, the effect was 
not proven quantitatively. Two dif- 
ferent types of explosion chambers 
were used, one rupturing a steel 
diaphragm for maximum abruptness 
and another using a hydraulic piston 
to seal the-cylinder mouth, a more 
practical design from the standpoint 
of commercial operation. The re- 
sults of this comparison showed only 
a slight improvement with the burst- 
ing diaphragm, not far beyond the 
limit of experimental error. How- 
ever, the effect might be shadowed by 
a decrease in impingement. Another 
possibility is that since the piston ap- 
paratus opened only about 3/16 in. 
perhaps the greatest pressure drop 
occurred in the space between the 
piston and the cylinder mouth. In- 
deed it was found that leaving the 
steam valve open during explosion 
increased the amount of shattering, 
although it surely decreased the rate 
of pressure drop. The unsolved ques- 
tion is whether this effect was the 
result of increased impingement or 
maintenance of ;the steam pressure 


within the cylinder for maximum 


pressure drop at the orifice. 

No quantitative data were ob- 
tained in the explosion of coal on 
the effect of impingement. It was 
recognized as an important unknown 
quantity in the comminution process. 

The surface factor “S” mentioned 
above, was introduced as a means of 
putting all results on a comparative 
basis. S is defined as the reciprocal 
diameter of the average particle size 


te 


*, 


of a fraction graded between limits. 
It will be seen that the amount of 
surface area per unit weight of ma- 
terial is proportional to this factor, 
and according to Rittinger’s law, this 
indicates the efficiency of size reduc- 
tion. Average S for a wide range 
would equal the sum of the products 
of the individual S8’s times their re- 
spective weight fractions. The de- 
gree of pulverization in any test 
would be measured by the difference 
between product § and feed S. 


MODIFICATION OF SUBSTANCE 


Everyone is familiar with the pas- 
time of corn-popping; although few 
people will think of it as being re- 
lated to chemical engineering. Yet, 
as a means of modifying a physical 
structure by explosion, it is an in- 
disputable example. During the heat- 
ing of the kernels, their horny sur- 
face retains the internal moisture 
until pressure exceeds the breaking 
point of the skin. With rupture 
of the latter, the cells are free to 
expand, giving the dry, fluffy and 
succulent product. Inspection of a 
piece of popcorn shows that the 
skin fragments adhere to the cellular 
structure, which has turned inside out 
in the course of explosion. 

The process of exploding grains, 
leading to the commercial production 
of puffed wheat and puffed rice as 
breakfast cereals, was originally de- 
veloped by Anderson. An early pat- 
ent” described as a new article of 
manufacture, a hulled, swelled and 
spongy cereal grain (rice), having 
its starch granules disrupted and 
their remains contained in water- 
soluble cell-walls of a new pith-like 
structure. Substantially the original 
shape of the grain is preserved and 
is dotted over the surface with the 
remains of the original inner coating. 
The treatment consisted of heating 
air-dry grain to above the normal 
boiling point of water in a closed 
vessel and then suddenly releasing 
the pressure by opening said vessel. 

The process was found to apply 
equally well to artificial grains of 
starch or flour, provided they were 
tumbled and heated while moist, to 
form pellets with a gelatinized sur- 
face and suitable moisture content.” 
Operating conditions naturally vary 
for different charging stocks, but 130 
lb. steam pressure is specified by one 
patent” for the explosion of starch 
pellets, with 10 to 50 lb. given else- 
where as the impregnating steam 
pressure in the tumbling stage. 
Equipment developed by Anderson 
consisted essentially of a steel drum 
with a heavy gasketted cover for 
one end. The cover was attached with 


Rock-shattering machine at the Bureau 
of Mines. The explosion chamber is a 
steel cylinder eight inches in diameter 


a slot-and-pin hinge and held by a 
sort of a trigger closure. Where 
necessary to tumble the charge, the 
drum was made rotatable with a 
packed gland on the steam pipe and 
projections within the cylinder to 
break up the charge. Explosion eyl- 
inders used for the puffing of grain 
are smaller than those used for dis- 
integrating wood, being four to eight 
in. in diameter and 18 to 30 in. long. 
The operating cycle is considerably 
longer, usually requiring from 8 to 
15 minutes. Capacity of the 6x24-in. 
equipment is given at 23 tons of grain 
per gun per day. 

Another application appears in the 
reclaiming of rubber. It has been 
found that explosion of the serap 
rubber with steam has been effective 
in devuleanizing and disintegrating it 
preparatory to reworking. Gross” 
patented such a process (refined and 
further developed by Palmer”) to re- 
place existing methods which involved 
either expensive solvents or treat- 
ments of long duration. 

Hogged rubber scrap is subjected 
to high pressure steam for a period 
of time sufficient to soften and im- 
pregnate the mass; then pressure is 
abruptly released. The product is a 
mass of plastic, devuleanized par- 
ticles which are directly suitable for 
further milling and compounding. 
Any fiber content has been sufficiently 
hydrolized and disintegrated as not to 
interfere with further treatment. Sul- 
phur content is transformed in effect 
from the free to the combined state. 

Depending on the size and nature 
of the charge, conditions vary in the 
range of 300 to 1,000 lb. steam pres- 
sure and a one to 30-minute treat- 
ment. Typical conditions as used at 
the present time are given as fol- 
lows 
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Details of the machine shown on page 
124. Cam-actuated arms automatically 
control the rock shattering operation 


Passenger inner tube scrap, 3 min- 
utes at 500 Ib. 

Bus inner tube scrap, 6 minutes at 
700 Ib. 

Pneumatic scrap, 5 minutes at 700 Ib. 

Solid tire scrap, 8 minutes at 800 
lb. pressure. 


Equipment is almost identical with 
that used for the disintegration of 
wood and has a capacity of from 
15 to 25 tons per gun per day. 

Explosion has been considered as 
a means of tenderizing meat. In 
1939 some experiments were con- 
ducted at the Research Foundation 
of Illinois Institute of Technology 
which indicated that such a pro- 
cedure might be feasible and would 
merit further study. Further de- 
velopments are open only to conjec- 
ture at present; to the writer it 
seems probable that any explosion 
used would have to be of controlled 
intensity to avoid destruction of the 
meat. 


SEPARATION OF COMPONENTS 


A means of separating the hulls 
and germs from whole kernels of 
maize by explosion was patented in 
1911 by Anderson.” The process in- 
volved heating air-dry Indian corn 
to about 187 deg. C. in a pressure 
tight vessel, then suddenly releasing 
the pressure. The corn was dis- 
charged from the vessel and the hulls 
and germs were blown off by internal 
pressure. The remaining product was 
a swelled, dry, spongy grain, re- 
sembling the more familiar puffed 
rice in its water solubility and other 
characteristics. 

Using a different technique, a 
method of shelling walnuts by ex- 
plosion has been developed by Bainer 
and Barbee, of the Division of Agri- 
cultural Engineering of the Uni- 
versity of California." The nuts are 


held between rubber belts and passed 
over a small cireular saw which slits 
their shells. Then they are impreg- 
nated with an oxyacetylene mixture 
and chuted thru a flame which ignites 
the gas. The resulting explosion 
throws the shells off. Fragments of 
the latter are thrown outward and 
away from the nut meats which are 
collected comparatively undamaged 
in a receptacle beyond the flame. 

The machine has a capacity of 
about 10 tons of nuts per day with 
the belts moving at 110 ft. per min- 
ute, according to the inventors. Ap- 
proximately 60 percent of the nut 
meats come out in whole or half 
pieces, and very few small chips are 
produced, 


THE GENERAL PICTURE 


It appears that in spite of dif- 
ferences in materials and effects, the 
basic explosion processes are much 
the same, differing chiefly in degree. 
Thus the applications of particle size 
reduction may be listed in the order 
of increasing importance of impact 
crushing. In the splitting of mica, 
impact effects are detrimental to the 
product and may be avoided by mak- 
ing the opening to the pressure drum 
and the length of the receiver both 
as large as practicable. In the dis- 
integrating of wood, the material is 
sufficiently resilient that impact of 
the expelled particles is of little im- 
portance, but some tearing of the 
chips will take place as they are ex- 
truded through the expansion valve. 
Impact crushing assumes some im- 
portance in the pulverization of coal 
by explosion because the material is 
dense and more brittle than wood. 
And when working with relatively 
impervious and erystalline ores, the 
effects of subsequent impingement 
may become more important than the 
explosion itself as a means of shat- 
tering the rock. 

In the separation of components, 
explosion is utilized without impinge- 
ment because the latter has little if 
any effect. Here appears the only 
application of pure explosion, i.e., 
a reaction liberating energy more 
rapidly than it ean be taken care of. 
Here time of contact is important. 
The writer conducted some experi- 
ments at the Research Foundation on 
the explosion of nuts by steam, but 
in the course of impregnation of the 
shells with the necessary pressure, 
the nut meats were rendered un- 
palatable. With the acetylene ex- 
plosion, the shell is blown off before 
the meat is damaged by the high tem- 
perature. There is little difference in 
principle between blowing the shells 
off walnuts and dehulling Indian 
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corn, yet the techniques do not have 
much in common. This leads to the 
logical conelusion that perhaps even 
different techniques are yet to be 
developed by the ingenuity of the 
engineer. 

More closely resembling the proc- 
ess of dehulling Indian corn is that 
of making popeorn, which comes 
under a different classification since 
only modification of the substance is 
sought. Other processes falling in 
this group, the puffing of cereals, 
tenderizing meat, and reclaiming rub- 
ber, have a common characteristic in 
that conditions must be controlled 
to avoid damaging the product. Of 
these, rubber is the only one which 
ean be extruded through a pressure 
releasing valve. The others require 
that the pressure drop be nearly 
simultaneous throughout the batch to 
avoid mechanical damage. 

Figures have not been secured as 
to the relative commercial significance 
of the various applications and owing 
to the experimental nature of much 
of the work, it is entirely possible 
that the picture might change in the 
next decade. For example, installa- 
tion of explosion pulverizers in a 
half dozen central power stations 
would involve a formidable tonnage 
of coal, perhaps enough to over- 
shadow the importance of puffed 
cereals and masonite wood which 


are probably the most important 
uses today. 
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Reaction kettles used for preparation of 
arylalkyl ketones. The most satisfactory 
method of preparation is by reacting 
fatty acid chloride with respective 
aromatic in presence of catalysts 


CIENTIFIC DEVELOPMENTS in the 
&y oil and fat industry can be 
rather generally divided into two 
groups; and although there has been 
some overlapping, the two can be 
rather definitely distinguished. The 
first of these endeavors has looked 
toward an improvement in the glye- 
erides themselves without a _ sub- 
stantial loss or modification of the 
original glyeeride structure and rep- 
resents an attempt to make the 
glyeerides more suitable to specific 
needs. This has resulted in im- 
provements in the refining of both 
edible and inedible oils. Paint oils 
have been treated to remove their 
non-drying constituents. Hydro- 
genation has developed a series of 
edible fats which possess certain dis- 
tinetive properties not present in 
the natural fats. The blending of 
various fats has developed mixtures 
which more nearly satisfy the re- 
quirements of both the edible and 
the inedible field. A ceaseless search 
is maintained for substances which 
prevent or retard rancidity and for 
refining and storage methods which 
give fats possessing better keeping 
qualities. 

The second line of endeavor con- 
cerns itself with the use of fatty 
acids as a starting material for the 
production of a series of aliphatic 
compounds heretofore either un- 
known or commercially unavailable, 
This work has resulted in the pro- 
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Realization that fatty acids offer a starting point for the syntheses 
of many useful industrial chemicals is of comparatively recent date. 
This article appraises the present influence which fatty acid deriva- 
tives have had upon present-day industry and ventures some predic- 
tions as to their future possibilities and influence. — Editors. 


duction of fatty aleohols, amides, 
ketones, amines and many other de- 
rivatives which were, until a com- 
paratively recent date, of academic 
interest only. Many resinous mate- 
rials, synthetic varnishes, wetting 
and emulsifying agents, insecticides 
and other materials have been pre- 
pared from fatty acids, and the in- 
terest in such derivatives is rapidly 
increasing. This latter approach to 
the problems of the fat industry has 
and will continue to exert a pro- 
found effect, not only upon the fat 
industry itself, but upon industry in 
general. This article is an attempt 
to appraise the present influence 
which fatty acid derivatives have 
had upon present day industry and 
to venture some predictions as to 
their future possibilities and influ- 
ence. 

Before discussing the compounds 
which have been prepared from 
fatty acids, a brief review of what 
fatty acids are and how they are 
obtained from fats is necessary. The 
fatty acids consist essentially of 
straight chain monocarboxylic acids 
of the general formula RCOOH. The 
R group may be saturated, as in 
the case of laurie, C,,H,COOH; 
myristic, C,H»COOH; palmitic, 
C.H,COOH; or stearic acid, 
C,,H, COOH; or it may contain one 
or more olefinic bonds as in oleic 
acid, Cy,H,COOH; linoleic acid, 
C,,H,COOH; or linolenic acid, 


CyH»jCOOH. The fats of various 
plants and animals contain charac- 
teristic amounts of various fatty 
acids. Fish oils, for example, con- 
tain large amounts of highly unsatu- 
rated acids; coconut oil is high in 
laurie acid and the short chain, 
saturated acids, tung oil contains 
eleostearic acid and castor oil is 
characterized by ricinoleic acid. 
Oleic acid is the most frequently oc- 
eurring of all fatty acids, and 
palmitic acid is the most abundant 
of the saturated acids. 

In order for the fatty acids to 
be useful as a starting point for 
synthetic work, it is necessary to 
separate them, either into individual 
acids or mixtures of acids having 
common properties. Since, as has 
been previously pointed out, most 
of the naturally oceurring fats or 
oils consist of mixed glycerides, it 
is impossible except in rare cases to 
obtain pure fatty acids by working 
through the glycerides. The general 
principle employed for obtaining 
the acids from their glycerides is to 
split the esters either by hydrolysis 
with steam in the presence of cata- 
lytie agents or to saponify the fats 
in which case a soap and glycerine 
are obtained. Fatty-acid mixtures 
are then obtained from these soaps 
by acidification. A large commercial 
souree of fatty acids is the residue 
or “foots” which result from the 
process of alkali refining of vege- 
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table or animal fats. These foots 
consist of a mixture of soaps, free 
acids, glycerides and non-saponifi- 
able matter and the acids are ob- 
tained from them by acidification. 
Fatty acid mixtures prepared by 
any of these procedures are sepa- 
rated into either essentially pure 
acids or into mixtures of acids hav- 
ing similar properties. The purpose 
of this separation is twofold; first, 
to remove unsaponifiable matter, 
polymerized acids, hydrocarbons, 
ete., from the acids; and, second, to 
separate the acids themselves into 
commercially desirable fractions. 
The particular means employed for 
this separation depends to a consid- 
erable extent upon the type of acid 
mixture to be separated and the 
purpose of the separation. Grain- 
ing and pressing are often used for 
the separation of the saturated acids 
of high molecular weight such as 
palmitic and stearic acids from un- 
saturated acids such as oleic and 
linoleic acids. This process depends 
upon the difference in melting 
points and mutual insolubilities and 
can be effectively employed where 
the acid mixtures are of relatively 
simple composition, such as_ the 


acid mixture obtained from beef tal- 
low. A number of modifications of 
this method have been proposed, 


some of which are employed com- 
mercially. Novel methods of cooling 
or the addition of components which 
modify the rate of crystallization 
or change the solubilities have often 
been used. Solvent extraction, 
which depends upon the preferential 
solubility of one or several of the 
component acids, has been proposed. 
By far the most effective means of 
separation now known is fractional 
distillation of the acid mixtures. 
This process is conducted at reduced 
pressures in specially designed stills 
constructed of acid-resistant alloys. 

The fatty acids obtained by any 
of the above processes serve as 
starting materials for the syntheses 
of many interesting derivatives. It 
is, for example, now possible to 
prepare mixtures of unsaturated 
fatty acids essentially free from 
saturated acids and such mixtures 
are finding an increasing use in the 
paint and resin industry. By the 
removal of the saturated, non-dry- 
ing acids from fish oil acids, soy 
bean oil acids and acids of other 
semi-drying oils and the re-esterifi- 
cation of the unsaturated fraction 
with glycerol, synthetic glycerides 
can be prepared which compete 
with the natural drying oils. Such 
acid mixtures are also extensively 


employed in the plastic industry 
for modifying glyptals and other 
resins. Synthetic drying oils can be 
prepared by the condensation of un- 
saturated acids with unsaturated 
hydrocarbons; phenol-formaldehyde 
resins have been modified by the in- 
clusion of acylated phenols. An 
appreciable amount of research is 
now in progress upon the develop- 
ment of synthetic products derived 
from the fatty acids which will pos- 
sess better drying properties than 
the naturally occurring drying oils. 
It is possible that in the not far 
distant future the natural drying oils 
will be largely replaced by synthetic 
products free from many of the de- 
fects inherent in the natural oils. 
Research upon fatty acid deriva- 
tives has resulted in the preparation 
and commercial production of many 
compounds which were previously 
unknown or which existed only as 
academic curiosities. It is impossible 
to discuss many of these develop- 
ments in detail, but it is desirable 
to leave with the reader some insight 
into this field and its possible sig- 
nificance. Realization that the fatty 
acids offer a starting point for the 
syntheses of many useful industrial 
chemicals is of comparatively recent 
date. Aromatic compounds derived 
from coal tar have entered all fields 
of chemical endeavor as a result of 
research and development, whereas 
aliphatic chemistry and aliphatic 
compounds have never received the 
consideration which they justly 
merit. Most of the general synthetic 
reactions now applied to the coal 
tar derivatives can be applied to 
aliphatic materials and the realiza- 


Stills like the one here illustrated are 
used for the experimental fractionation of 
fatty acid derivatives 
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tion of this fact has served to stimu- 
late interest in this field. The num- 
ber of dyestuffs, pharmaceuticals, 
insecticides, ete., can be greatly in- 
creased by the introduction of ali- 
phatic groups. Most of the com- 
pounds derived from the fatty acids 
are characterized by the presence of 
the long chain alkyl group, and 
many of their properties are depend- 
ent upon the presence of one or 
more of these groups. 

The preparation and properties 
of a few of the more important fatty 
acid derivatives follows: 


Alcohols—The fatty alcohols are 
prepared by the catalytic hydrogen- 
ation of either the fatty acids or 
their glycerides. The general reac- 
tion for this preparation is as fol- 
lows: 


RCOOH + 2H, — RCH,CH + H,0 
They can also be prepared by the 


deaminization of amines by the fol- 
lowing reaction: 


RCH.NH, + HNO, — RCH,OH + 
H.0 + Ns 

The higher fatty alcohols are oily 
liquids or waxy solids. Octyl aleohol, 
C.H,,OH melts at —16.3 deg., decyl 
aleohol, C..H,OH at 7 deg. and do- 
decyl aleohol, C.H»OH at 22.6 deg. 
The higher members are solid at 
ordinary temperatures. These aleo- 
hols become increasingly less soluble 
in water with increasing molecular 
weight. They show the characteristic 
reactions of the low molecular weight 
alcohols, such as ester formation 
with mineral acids, ete. Commer- 
cially, they are quite often employed 
as the sodium salt of the sulphuric 
acid ester. Sodium lauryl sulphate, 
for example, has been extensively 
used as a detergent, wetting agent, 
emulsifying agent and as a chemical 
intermediate for the preparation of 
various derivatives. Detergents pre- 
pared from these higher alcohols are 
stable in hard water and their use is 
indicated in many textile processes. 
The commercial value of these fatty 
aleohols and their derivatives is 
largely dependent upon the physico- 
chemical properties of their solu- 
tions. They have recently been pro- 
posed as insecticides. 

Various synthetic waxes, which 
approach natural waxes in composi- 
tion and physical properties, can be 
prepared by esterifying these higher 
aleohols with fatty acids. Com- 
pounds such as hexadecyl palmitate, 
prepared by the esterification of 
hexadecyl aleohol by palmitic acid, 
or montanyl montanate are repre- 
sentative of this type of compound. 
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Aldehydes—Fatty aldehydes ean be 
considered as an intermediate be- 
tween fatty acids and higher aleo- 
hols. A number of methods have 
been proposed for their preparation, 
one of the simplest of which is to 
heat the calcium salt of the fatty 
acid with calcium formate. This 
method is satisfactory for the lower 
members of the series but gives poor 
yields with the higher members. One 
very satisfactory method for the 
preparation of the higher aldehydes 
is to pass the acids along with formic 
acid over a catalyst at elevated tem- 
peratures, 

The high molecular weight alde- 
hydes are oily liquids or wax-like 
solids. They are used in the per- 
fume industry, and have a large 
potential use in the resin industry 
if they can be prepared at nominal 
costs. 


Ketones—Ketones have the general 
formula R(CO)R. general 
types of ketones can be prepared 
from the fatty acids. One of these 
types is the dialkyl ketones in which 
both the R groups are aliphatic 
radicals derived from the fatty acids. 
Stearone, C,,H,.C C,,H,; myristone 
CyHs(CO)C He; and laurone 
C,,H.(CO)C,H, are examples of 
aliphatic ketones in which both R 
groups are similar or derived from 
the same fatty acid. Methylhepta- 
decyl ketone, CH,(CO)C,H, and 
undeeylheptadecyl ketone, C,,H.- 
are examples of ali- 
phatie ketones in which the R 
groups are derived from different 
acids. 

These dialkyl ketones can be pre- 
pared by pyrolysis of the calcium 
soaps of the acids or by passing the 
vapors of the respective acids over 
catalysts at elevated temperatures. 
For example, laurie acid yields 
laurone; a mixture of ecapric acid 
and stearic acid will form caprone, 
stearone and nonylheptadeecyl ke- 
tone. 

The second type of ketones which 
“an be prepared from fatty acids 
are the arylalkyl ketones in which 
one of the R groups is an aliphatie, 
the other an aromatic radical. Ex- 
amples of such ketones are: stearo- 
phenone (phenylheptadecyl ketone), 
laurophenone, C,,- 
H..(CO)C.H, and  diphenylhepta- 
decy| ketone .(CO)C,H,C,H,. 
The arylalkyl ketones cannot be 
prepared in commercial yields di- 
rectly from the acids. The most 
satisfactory method for their prepa- 
ration is by reacting the fatty acid 
chloride with the respective aromatic 
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in the presence of eatalysts such as 
aluminum chloride. 

In general the ketones prepared 
from fatty acids are wax-like solids, 
which show most of the reactions 
characteristic of ketones. Reduction 
gives secondary alcohols which can 
be sulphonated to products having 
detergent properties. The ketones 
are useful as wax substitutes in pol- 
ishing and cleaning compositions, as 
dielectric materials, as plasticizing 
agents, as water-proofing agents for 
paper or textiles and as chemical 
intermediates for producing numer- 
ous products. 

The arylalkyl ketones present one 
of the most important types of de- 
rivatives which have been prepared 
from fatty acids. They are useful 
as wax substitutes, mineral oil ad- 
dends, plasticizing agents and as 
resin components. Ketones prepared 
from phenol and high molecular 
weight acid chlorides can be used to 
replace a portion of the phenol used 
in a_ phenol-formaldehyde _ resin, 
while those prepared from indene, 
coumarone, styrene or the cyclo- 
dienes can be copolymerized with 
more of the parent hydrocarbon 
for the production of a large num- 
ber of resins. 


Acid Chlorides—Fatty acid chlorides 
are prepared directly from the fatty 
acids by the replacement of the car- 
boxyl group, —COOH, by the 
group, —COCIl. This is aeccom- 
plished by the action of thionyl 
chloride, phosphorus trichloride or 
phosphorus pentachloride upon the 
respective acids. The high moleeu- 
lar weight acid chlorides are high- 
boiling liquids which are easily hy- 
drolyzed to fatty acids and hydro- 
chlorie acid by moisture. They are 
one of the most important of the 
fatty acid derivatives because of 
their chemical reactivity. Since they 
are unstable in the presence of mois- 
ture, no important chemical use 
other than as a chemical intermedi- 
ate has been developed for them. 
They are used in the preparation of 
esters, in acylations and in any re- 
action where it is desirable to intro- 
duce an acyl group. Reactions with 
alcohols, such as ethyl alcohol, 
result in the corresponding alkyl 
esters; reactions with phenols give 
the phenyl esters. They have been 
frequently used for the esterification 
of high moleeular weight organic 
materials such as starches, cellulose, 
ete. Examples of these esters are 
cellulose laurate, cellulose stearate, 
ete., which are used in synthetic 
fibers, photographic films, plasties, 


lacquers and water-proofing materials. 
It has been proposed to treat fibers 
directly with these acid chlorides in 
order to impart water resistance to 
them. Substances such as dyes, poly- 
merized hydrocarbons, gums, rosin, 
and so forth, may be treated with 
these acid chlorides to give a large 
number of interesting and valuable 
products. 


Esters—The simple alkyl esters such 
as amyl stearate or ethyl oleate can 
be prepared by alcoholysis of glyc- 
erides with the respective alcohols, 
or by direct esterification of the 
fatty acids. Esters of polyhydrie 
aleohols ean be prepared by the ac- 
tion of an acid chloride upon the 
aleohol or by the action of soaps 
with glycerine or a_ chlorohydrin. 
Aromatic esters such as_ phenyl 
stearate are generally prepared by 
the action of an acid chloride upon a 
hydroxy aromatic compound. 

The alkyl esters are generally 
high-boiling liquids which are used 
as plasticizers, lubricating oil ad- 
dends, water-proofing agents, ete. 
Esters of polyhydrie aleohols, ex- 
amples of which are the so-called 
mono- or di-glyeerides, are used as 
emulsifying agents particularly for 
the preparation of edible emulsions. 
They are frequently encountered as 
the sulphuric or phosphoric acid 
esters which have a rather wide ap- 
plication because of their emulsify- 
ing and wetting properties. 


Amides—When ammonia is passed 
into a fatty acid, an ammonium soap 
is first formed which, upon further 
heating either in the presence or ab- 
sence of a catalyst, loses a molecule 
of water and is converted into an 
amide according to the following 
equation : 


RCOONH, — RCONH, + H,O 


These amides are erystalline 
bodies which melt around 100 deg. 
C. Stearamide, C,;H,;CONH, melts 
at 108.5-109 deg. C. and lauramide, 
Cy, H.CONH,, melts at 110 deg. C. 
Mixtures of these amides are wax- 
like solids with melting points some- 
what below those of the pure com- 
pounds. These amides are insoluble 
in water, soluble in hot alcohol or 
ether, very soluble in hot benzine or 
toluene. They are relatively inert 
chemically and ean only be hydro- 
lyzed to the corresponding acids by 
the application of caustic solutions 
under pressure or by strong acids. 

Amides are useful as _ finishing 
waxes, water-proofing agents and as 
chemical intermediates. Many of 
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their derivatives are excellent emulsi- 
fying agents and detergents. 


Nitriles—W hen the amides are heated 
to high temperatures, they are con- 
verted into nitriles according to the 
equation : 

If this reaction takes place in the 
presence of excess ammonia, the acids 
will be reeconverted to amides and 
the eyele repeated until a quantitative 
conversion into nitriles is obtained. 

The aliphatie nitriles containing 
from 6 to 16 carbon atoms are 
liquids, and those above 16 carbon 
atoms are low melting solids. The 
lower molecular weight nitriles, from 
C, to Cy have characteristic odors; 
those above Cy are essentially odor- 
less. Nitriles are commercially in- 
teresting as intermediates for the 
preparation of amines. Lauronitrile, 
CuHs»CN, is an excellent insect re- 
pellent and is much more effective for 
this purpose than substances now 
generally used, such as oil of ecitro- 
nella. Nitriles have been suggested 
as flotation agents for the separation 
of metallic ores. High molecular 
weight nitriles are not toxie to ani- 
mals or humans, and large amounts 
may be consumed by animals without 
apparent discomfort. 

Nitriles are stable in the presence 
of dilute acids or alkalies. They are 
hydrolyzed to the corresponding 
amides by the action of concentrated 
sulphurie acid. 

Aliphatie nitriles can be cracked 
by processes similar to those em- 
ployed in the petroleum industry for 
the cracking of hydrocarbons. Lower 
chain saturated and unsaturated ni- 
triles and saturated and unsaturated 
hydrocarbons are formed by this 
process. The cracked nitriles are 
useful for the preparation of a 
number of lower chain fatty acid 
derivatives. Separation of the nitriles 
and hydrocarbons has been effected 
by several methods. 


Amines—The high molecular weight 
aliphatic amines are the most inter- 
esting and commercially important 
nitrogen-containing derivatives of the 
fatty acids. The amines can be con- 
sidered as substituted ammonias and 
are classed as primary amines, 
RNH,; secondary amines, R,NH, and 
tertiary amines, R,N, depending upon 
whether one, two or three alkyl 
groups are attached to the nitrogen 
atom. The primary and secondary 
amines can be prepared by the 
eatalytie hydrogenation of the cor- 
responding nitriles, and the hydro- 


genation will result either in high 
yields of primary or high yields of 
secondary amines, depending upon 
the hydrogenating conditions em- 
ployed. 

Aliphatic amines may also be pre- 
pared by the action of ammonia 
upon aleohols according to the fol- 
lowing general equation: 

ROH+NH,—-RNH,+H,0 

The primary amines containing 
less than 12 carbon atoms are liquids; 
those above 12 carbon atoms are low- 
melting solids. 

The secondary amines have much 
higher boiling points than the cor- 
responding primary amines. The 
primary amines are quite soluble in 
alcohol, the secondary amines are 
much less soluble. The solubility of 
the primary amines in water de- 
creases rapidly with increase in the 
chain length; water, on the other 
hand, is appreciably soluble in the 
amines although the solubility be- 
comes less with inerease in the molec- 
ular weight of the amine. The 
secondary amines are less soluble in 
water than the primary amines and 
the tertiary amines are still less 
soluble. 

With organic and mineral acids 
the amines form salts most of which, 
with the exception of the carbonates 
or sulphates, are appreciably soluble 
in water. These amine salts are all 
erystalline solids, a number of which 
decompose before melting. 


Portion of a pilot plant for the preparation of fatty acid derivatives. 


The amines and their derivatives 
are effective wetting agents. The 
quaternary ammonium salts are the 
so-called “cationic” reagents which 
are extensively used as_ wetting 
agents, dye assistants, ete. Amine 
salts are strongly adsorbed by many 
minerals, particularly the silicates, 
and have been employed for the 
froth flotation separation of siliceous 
ores. Both the free amines and their 
salts impart plasticity to clays, limes 
and finishing plasters. They are use- 
ful in water treatment, as antifoam- 
ing agents, in textile-finishing, as 
floceulating agents for turbid waters, 
as dispersing agents, as bactericides, 
as sterilizing agents and in many 
other fields. Dioetylamine is an ex- 
cellent insecticide and appears to be 
a substitute for pyrethrum. The 
amines are useful as starting ma- 
terials for the preparation of oil- 
soluble dyes, detergents and surface- 
active compounds in general. 

In this diseussion of the fatty 
acid derivatives, it must be realized 
that only the major types of deriva- 
tives have been discussed. Each of 
these types serves as a basis for the 
preparation of numerous compounds 
which have specific properties and 
specialized uses. It is believed that 
the fatty acid derivatives will con- 
tribute materially to the solution of 
many industrial problems as our 
knowledge of these derivatives in- 
creases. 


Research upon 


fatty acid derivatives has resulted in the preparation and commercial production of 
many compounds which were previously unknown 
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SOLOMON FABRICANT 


National Bureau of Economic Research, Inc., New York, N. Y. 


Chem. & Met. INTERPRETATION 


Chemical Industries: 1899-1937 


As plans were being made for Chem & Met's Facts and Figures III, 
the National Bureau of Economic Research published Dr. Fabricant's 
book, “The Output of Manufacturing Industries, 1899-1937.” This 
brief article is a condensation of the book's sections which dis- 
cuss growth and changes in American chemical industries. —Editors. 


URING the period from 1899 

to 1937, manufacturing output 
of this country increased by 276 per- 
cent. This means that—through the 
comparatively quiet years 1899 to 
1914, the war upheaval from 1914 to 
1919, the rapid expansion of the 
1920’s and the troubled years follow- 
ing 1929—manufacturers have in- 
creased their physical output at an 
average rate of 3.5 percent a year. 

In this period, factory output 
changed not only in volume but also 
in composition. Between the two 
years, the forest products group 
ceased to be the largest contributor to 
the nation’s manufactured goods. 
Textiles also declined in relative im- 
portance. But chemical produets in- 
creased their share of the aggregate, 
as did transportation equipment and 
printing and publishing enterprises. 
In absolute terms, there were very 
large increases, in the physical out- 
put of transportation equipment, 
petroleum and coal products, chem- 
ical products, paper products and 
products of the printing and publish- 
ing industries. The physical output 
of each of the first two groups was 
more than 12 times as large in 1937 
as it had been in 1899. Chemical 
products, paper products, and print- 
ing and publishing grew six- or seven- 
fold during the 38 years. In contrast, 
the physical output of the forest 
products group actually declined by 
seven percent, while leather products 
rose only 69 percent, less rapidly than 
the population, which increased by 73 
percent. 

Despite the gain in aggregate out- 
put of the chemicals group, which 
far exceeded the rise in total manu- 
facturing, most of the industries in 
the group failed to grow as rapidly 
as that total. However, these indus- 
tries, which include cottonseed prod- 
uets, fertilizers, explosives, wood dis- 
tillation products, and salt, among 
others, are the less important mem- 


bers of the group, measured in terms 
of value added. The large Census 
industries “Chemicals, not elsewhere 
classified” and paints and varnishes, 
gained 700 and 400 percent respec- 
tively. Although rayon did not come 
into use until around 1909, it soon 
became one of the larger industries 
of the group, and by 1937 its output 
was 150 times that of 1914. Com- 
pressed and liquefied gases and car- 


bon black (an important material in 
rubber manufacture), also made very 
substantial gains. The pattern of pro- 
duction for the entire chemicals group 
clearly reflects the great diversion of 
trends. “Chemicals, not elsewhere 
classified,” rayon and gases contrib- 
uted only 10 percent to the group’s 
output in 1899, and as much as 42 
percent in 1937. 

Chemicals, not elsewhere classified, 
the most important industry in the 
group, consists of establishments pro- 
ducing acids, nitrogen compounds, 
sodium and potassium compounds, 
aluminum compounds and alum, coal 
tar products and plastics. Prior to 
1923, this classification included also 
rayon manufacture, and prior to 
1927, compressed and liquefied gases. 
The growth of the industry has been 
phenomenal. Between 1899 and 1937, 
chemicals, n.e.c., (including the two 
branches separated out in 1923 and 
1927), increased production by 2,500 
percent. 

Especially outstanding were the 
rises in the output of phosphoric 
acid, sulphurie acid, anhydrous am- 


Starting from a common point (1899-100), indexes for major groups of 
manufacturing industries show substantial differences in output trends 
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monia, borax, sodium silicate, coal tar 
dyes, butyl acetate, carbon bisulphide, 
ethyl ether and ethyl acetate. Among 
the products which appear to have 
been constant or declining in output 
for some length of time, are oleic 
acid, sodium bicarbonate, sodium sul- 
phate, cream of tartar, aluminous 
abrasives, pyroxylin plastics, and re- 
fined sulphur. 

Rayon and compressed gases, the 
two branches of the industry which 
were treated separately in the Cen- 
suses of 1923 and 1927, respectively, 
grew more rapidly than the other 
branches of chemicals, n.e.c. In terms 
of volume, rayon production in- 
ereased from 2.4 million lb. in 1914 
to 321.7 million in 1937. 

Compressed and liquefied gases also 
increased at a phenomenal rate. Out- 
put in 1937 was 42 times greater than 
it had been in 1909. 

The output of cottonseed oil, cake 
and meal rose by less than two-thirds 
from 1899 to 1937. The peak in the 
series came in 1914, but 1927 output 
was only 10 percent lower. Two by- 
produets of the industry, cotton lint- 


ers, and cottonseed cake and meal 
increased more rapidly than the out- 
put of cottonseed oil; and a third, 
cottonseed hulls, changed but slightly. 

The soap industry is one of the 
most important in the entire chem- 
icals group in terms of value added. 
The output of the industry moved 
upward at a comparatively slow rate: 
from 1904 to 1937 the increase was 
140 percent. 

A very important industry, paints 
and varnishes, increased its output 
almost five times in the years 1899-— 
1937. 

Salt, a laggard industry in the 
chemicals group, increased in output 
only 82 percent in the 38 years be- 
tween 1899 and 1937. 

Other industries which have in- 
creased outputs during the 38-year 
period for which the Census makes 
data available are carbon black, char- 
coal from wood distillation (259 per- 
cent), explosives (267 percent), fer- 
tilizers (250 percent), and tanning 
and dyeing materials (almost four- 
fold). Industries which have been 
declining are bone black and lamp 


black (since 1914), and linseed prod- 
ucts (since 1929). 

In only one period, 1929-37, did 
more than one chemical industry de- 
cline in output. Even in that period, 
however, ten out of the fifteen indus- 
tries for which we have data increased 
their output. Over the long period, 
1899-1937, all but one of the chem- 
ical industries reported increases in 
output more rapid than the growth 
in population. 

Census data on value added (value 
of products less cost of materials, 
fuel, ete.), when expressed in terms 
of relative contribution of compo- 
nent industries to the value added to 
the entire group, indicate changes in 
relative standing of industries for 
which no data on physical output are 
available. Outstanding declines are 
noted in drugs and patent medicines 
which fell from 26.8 percent in 1899 
to 16.1 in 1937. The contribution of 
toilet preparations rose from 2.0 per- 
cent in 1899 to 7.8 in 1929, then 
dropped to 4.4 in 1937. Ammunition 
reached a peak in 1919 and declined 
in the ten years following. 


Of the 30 industries included in the chemical group, there are adequate quantity statistics 
for 15. For only eight. however, do the indexes extend over the entire period 1899-1937 
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The Allegheny River flooding one of Pittsburgh's manufacturing districts 


Planning Flood Precautions 
To Minimize Plant Losses 


GORDON W. McBRIDE, chemicai Engineer, Washington, D. C. 


Ws THE RIVER is at flood 
stage and still rising and the 


Weather Bureau says “continued 
rain tonight and tomorrow,” it’s 
time to refresh your memory on some 
of Noah's techniques. For the con- 
venience of plant management the 
following pages present a modern- 
ized conception of what to do when 
the waters are rising. 

Development will be attempted in 
more or less chronological form in 
three sections, covering advance 
preparation, crest activity, and “re- 
normalization.” The various actions 
indieated should be considered in 
approximately the order presented 
as far as timeliness is concerned. 
However, conditions at an individual 
plant will determine which actions 
are unnecessary, or perhaps less 
important than some subsequent ac- 
tion which must be taken. 

If your plant is in a flood zone 
like the Ohio or Mississippi Valleys, 
talk with the U. S. Weather Bureau 
men. They have had considerable 
experience in predicting the crest 
height of floods. Where a matter of 
a few inches may make a difference, 
this foreeasting can be speeded up 
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Flood damage to process industry plants often depends more on the 
skill of the management exercised long in advance than it does on 
the depth of the water. Any establishment which has organized thor- 
oughly its “flood prevention crew” can expect to benefit largely from 
this precaution if at some later time the deluge does come. No gen- 
eral prescription can be given for every establishment; but the 
accompanying article outlines or suggests of the major points which 
should be taken into account by every works which is anywhere 
near a river that might conceivably reach flood stage some day. The 
flood season runs from now til the late spring. Now is the time to 
do the planning and to organize and instruct the staff.—Editors. 


by intimate acquaintance at the 
Weather Bureau. For example, a 
man from your plant might be 
stationed at the Weather Bureau to 
phone each calculation as it is made. 
By this means radio and newspaper 
forecasts may be anticipated by a 
matter of hours. These official fore- 
casts may need to be supplemented 
by hourly reports from company ob- 
servers stationed a few miles up- 
stream from the plant. The effect 


of loeal rainfall must be considered 
in addition to the regional fall. Sud- 
den rise of a small tributary may 
be just as damaging as the slow rise 
of the main stream. 

The plan which is outlined here is 
for defense against a slow rising 
flood, for which preparations may 
be made over several days. If the 
plant is located on a small stream, 
or on a narrow flood plain, prepara- 
tions may have to be made in a mat- 
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ter of hours. A condensed plan 
should be drawn up for such indi- 
vidual plant, based on this broad 
comprehensive outline, but so based 
that it ean be executed on short no- 
tice with a minimum of delay. For 
such short plan, the factors of 
safety, money value, replacement 
time, order of submersion, and so 
forth must be balanced. As many 
of the items as time permits can 
then be done in order of relative 
importance. 


ADVANCE PREPARATION 


Building protection is, of course, 
the first thought. Sandbags in door- 
ways and low windows will effec- 
tively take care of a few feet of 
water. Pumps and steam siphons 
should be rigged up for handling 
seepage. Sewers should be supplied 
with flood gates to prevent backing 
up of water through lines of nor- 
mal drainage. If the plant is lo- 
cated on porous ground much trouble 
may be experienced from seepage. 

Perishable equipment should be 
moved as an elementary precaution. 
Such electrical items as motors, 
starting boxes, recording and indi- 
eating instruments, and storage bat- 
teries come to mind. In ease of large 
pieces of equipment like engines and 
machine tools, liberal coatings of 


grease should be quickly applied to 
prevent water damagee. 

Furnaces should be cooled, in an- 
ticipation of flooding. Vents should 


be extended on underground fuel 
tanks. Since many floods oceur in 
winter time, coils and closed equip- 
ment should be drained and pipes 
opened to eliminate danger of freez- 
ing. All manufacturing processes 
should be brought to as orderly a 
stop as possible to avoid injury to 
the product. 

Tanks which are 


in the flood 


Gas engines meet emergency in flood 
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zone require careful treatment. If 
they are empty either of two proce- 
dures is recommended: They may be 
filled with water to the level of an 
open manhead, or the bottom may be 
opened so the rising flood water will 
fill them automatically. If the latter 
course is chosen, care must be taken 
to open the tanks at the very bot- 
tom or not more than an inch or 
two above the bottom. An empty 
tank will float in a few inches of 
water and, once afloat, considerable 
work may be necessary to guide the 
tank back to its proper foundation. 
Tanks which are partially filled 
may, if time permits, be held down 
by pumping in more of their normal 
contents, or water may be pumped 
in if the tank contents are not seri- 
ously damaged by such action. The 
separation problem can be dealt 
with after the flood has receded. If 
it is not possible to pump more 
liquid into tanks, the piping may 
be disconnected and the tank allowed 
to float as the flood waters rise. 
Anchor lines should then be used, 
but only with constant supervision. 
Electric power, low pressure 
steam, and fire protection should be 
maintained at all costs. Sandbags, 
coffer dams, siphons, steam driven 
boiler feed pumps (which will oper- 
ate under water, by the way), and 
oil lantern illumination are some of 
the accessories that are most useful. 
Raw materials in storage must be 
considered from a number of angles. 
The replacement time of any given 
raw material must be weighed 
against its actual money value. Oc- 
easionally a low unit cost material 
may not be quickly replaceable, 
resulting in greater over all loss if 
a long holdup in production were 
necessary. 
Finished products in the ware- 
house should be moved from base- 
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ments first, of course. They should 
be shipped if possible, or stored on 
higher ground if readily available. 
If storage within the plant is neces- 
sary, warehouse conveyors may be 
reversed and products stored on the 
upper floors of the manufacturing 
buildings. Here again the replace- 
ment time must be _ considered. 
Product demand and good will must 
be weighed against money value. If 
time and conditions permit the 
warehouse should be protected like 
the power plant. 

The contact of certain chemicals 
with water causes hazards which 
need special precaution. For ex- 
ample, calcium carbide or metallic 
sodium are serious fire hazards. If 
water gets into a storage tank of 
concentrated sulphurie acid, not 
only the acid is lost by dilution, but 
the tank may also be lost in short 
order through attack by the diluted 
acid. Another difficulty to guard 
against is the damage to buildings 
and equipment by corrosive chemi- 
eals which may leak or spill into 
flood water. If a storage tank of 
concentrated nitric acid should he 
floated off its foundation and spill 
some of its contents onto a combus- 
tible material, a fire might quickly 
result. 

Any such chemicals may raise 
problems comparable with the fire 
hazard of flood borne gasoline or oil. 
Competent employees should be in- 
structed in the proper precautions 
to take with each material in ease 
of flood, and should be given the 
primary responsibility for this par- 
ticular job when occasion arises. 

Office equipment on the lower 
floors of threatened buildings de- 
mand urgent consideration. Records, 
files, and safe contents should be 
moved at the very first. Such 
equipment as typewriters, calculat- 


Debris in a plant after a recent flood that caused great damage 
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ing machines, and other portable 
office machinery should be kept out 
of water. If time and space permit, 
furniture should be moved to upper 
floors, or it may be stacked on the 
water-filled drums. The telephone 
switchboard should be raised in a 
similar manner. Needless to say, 
temporary quarters for the office 
staff should be found. 

Emergeney reorganization of the 
personnel should be on a 24-hour 
basis. Flood-fighting and clean-up 
supplies should be procured as 
quickly as possible, preferably in 
advance of the flood. Such items as 
rubber boots, brooms, squeegees, 
flashlights and batteries, lanterns, 
fire extinguishers, boats, and life 
preservers are essential. The plant 
carpenter shop can helpfully supple- 
ment the available supply of boats 
with erude barges and rafts, using 
high ground for the “ship yards.” 


CREST ACTIVITIES 


Crest activities may be a matter 
of a week’s routine, as in the case 
of the Ohio River flood of 1937, or 
they may be of negligible duration. 
Plant protection is vital, of course, 
however long the crest lasts. Spe- 
cial watehmen should be detailed to 
each flooded building. Strict fire 
regulations must be imposed. A tem- 
porary “fire boat” may be invalu- 
able. The equipment can be trans- 
ferred later to a truck if normal fire 
protection is not immediately re- 
stored. Low pressure steam should 
be maintained to protect the plant 
against freezing. 

If possible, shipments should be 
maintained to fill orders. Stock 
should be taken from temporary 
storage locations first, of course. 
Extra inspection is advisable for the 
special handling necessary in such 
a time. 

Plans for clean-up and salvage 
should be laid out during the crest 
period. Electricity, gas, water, and 
fire protection should be restored as 
soon as possible, of course, to vari- 
ous departments of the plant in 
order of urgency. Mechanical and 
electrical repairs must be antici- 
pated. Sanitation and health pre- 
eautions must always be maintained. 
Building and equipment cleanup 
and repainting will be necessary and 
damaged products must be reclaimed. 
Extra inspection on the finished 
product should be planned for the 
start-up of the plant. 

During the flood erest, food and 
first-aid must be available on a 24- 
hour basis. Coffee, soup, and hot 
stew are the stand-bys of the food 


department. Drinking water may 
have to be imported. Typhoid in- 
noculation or pills and boiling of all 
drinking water are strongly recom- 
mended. Emphasis should be placed 
on the importance of thorough wash- 
ing before eating, also. Washing 
with soap and water, followed by a 
chlorinated water rinse, has been 
found effective in preventing out- 
break of flood-borne diseases. 


“RENORMALIZATION” 


In some eases, production may be 
resumed while water is still in the 
buildings. Ferry service to the up- 
per floors may be necessary, with 
temporary power house on a raft 
for the most urgent start-up. 
Within the limits of the Fair Labor 
Standards Act, overtime operation 
could be scheduled for employees to 
earn any loss occasioned by the 
shut-down. 

Flood experience has shown that 
it requires about a week to restore 
a department to operable condition 
after the water actually leaves. Com- 
plete “renormalization” of the plant, 
however, may be a long-time prob- 
lem even though the flood be 
short-lived. Streets, buildings, and 
sidewalks must be hosed and 
brushed. Inside walls of buildings 
must be washed with soap and water, 
preferably followed by a chlori- 
nated water rinse. Painting can be 
done on a leisurely schedule after 
production is going smoothly. 

Tanks should be guided onto their 
foundations as the water drops. If 
the flood recedes so fast that the 
tanks may not all be guided cnto 
their foundations properly, they may 
be diked and re-floated to position 
later. Machinery must be cleaned 
and oiled. (“After the Flood” by 
G. A. Van Brunt. Factory Manage- 
ment and Maintenance. Vol. 93, p. 


400-401 (1935).) Re-arrangement 
of machines while reconditioning 
should be considered at this oppor- 
tune moment. 

Electrical equipment must be 
cleaned and oven-dried. Conduits 
may be dried with hot air, or per- 
haps re-wired to advantage after 
swabbing. Electrical circuits must 
be tested for shorts. (“When Elec- 
trical Equipment Gets Wet” by E. 
C. Dieffenbach. Factory Manage- 
ment and Maintenance. Vol. 91, p. 
186-188 (1933).) Drinking water 
supplies should be restored. The 
pipes should be flushed with chlori- 
nated water and bacteriological an- 
alyses should be run on the drinking 
water before permitting use of the 
fountains by employees in order to 
prevent sickness. 

Fleod damaged office furniture 
ean frequently be repaired in the 
plant carpenter shop. Soaked files 
and papers may be dried by a pho- 
tographer’s print-drying drum, ocr 
on domestic mangles. Although 
stained and wrinkled, legibility may 
still be good. 


SALVAGE 


Salvage of manufactured goods 
may stretch out over a considerable 
length of time, also. Damaged goods, 
segregated from the undamaged, 
should be reworked or degraded so 
that quality standards are main- 
tained without sacrifice. An inven- 
tory of the loss, damage, and reclaim 
should be made. 

Finally, an accounting may be 
made to see how much the flood 
cost. It will not be a pleasing figure! 
But if the flood precautions were 
well planned in advance, and exe- 
euted promptly when necessary, 
the cost will be less than if only hap- 
hazard measures were taken after 
the flood began. 


Gage Height and Duratien of Cincinnati's Floods 
The 1937 flood exceeded all previous Cincinnati floods in both gage 
height and days of duration. (Cincinnati Times-Star) 
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A" CONDITIONING & Refrigera- 
ting Machinery Assn. Inc. Exec. 
Vice-Pres., William B. Henderson, 717 
Southern Bldg., Washington, D. C. 

Aluminum Kesearch Institute. (Sec- 
ondary Aluminum Ingot) R. D. T. Hollo- 
a 308 West Washington St., Chicago, 
Ill. 


Amer. Assn. for the Advancement of 
Science. Perm. Sec., F. R. Moulton, 
Inst. Bidg., Washington, 


American Association of Cereai Chem- 
ists. Treas., Perie Rumold, Standard 
Milling Co., 18th & Kansas Ave., Packers 
Station, Kansas City, Kan. 

Amer. Assn. of Engrs. Sec., M. E. 
8 S. Michigan Blvd., Chicago, 


_oon Assn. of Textile Chemists & 
Colorists. Sec., Dr. H. C. Chapin, c/o 
Lowell Textile Institute, aly Mass. 

Amer. Bakers Assn. Pres. ‘J. Schu- 
maker; Sec., Tom Smith, 1138 Fullerton 
Ave., Chicago, Ill. 

Amer. Bureau of Metal Statistics. Dir., 
W. R. Ingalls, 33 Rector St., New York. 

Amer. Ceramic Society. Gen. Sec., 
Ross C. Purdy, 2525 N. High St., Colum- 
bus, Ohio. 

Amer. Chemical Society. Sec., Dr. 
Charles L. Parsons, Mills Bidg., Wash- 
ington, D. C. 

Amer. Concrete Institute. Sec., Harvey 
en 408 New Center Bldg., Detroit, 

ich. 

Amer. Drug Mfrs.’ Assn. Exec. Vice- 
Pres.-Sec., Carson P. Frailey, 506 Albee 
Bldg., Washington, D. 

Amer. Electroplaters’ Society. Exec. 
Sec., W. J. R. Kennedy, 93 Oak Grove 
Avenue, Springfield, Mass. 

Amer. Foundrymen’s Assn. Sec., R. 
E. Kennedy; Exec. Vice-Pres., C. E. 
Hoyt, 222 W. Adams St., Chicago, Ill. 

Amer. Gas. Assn. Man. Dir., Alexander 
Forward, 420 Lexington Ave., New York. 

Amer. Gum Importers Assn., Inc. Sec.- 
Treas., George T. Hawxhurst, 360 Fur- 
man St., Brooklyn, N. Y. 

Amer. Institute of Chemical Engrs. 
Sec... S. L. Tyler, 50 E. 41st St., New 
York. 

Amer. Institute of Chemists. Sec., 
Howard S. Neiman, 2110 Woolworth 
Bldg., New York. 

Amer. Institute of Consulting Engrs. 
Sec., Philip W. Henry; Treas., James 
Forgie, 75 West St., New York. 

Amer. Institute of Electrical Engrs. 
Nat. Sec., H. H. Henline, 33 West 39th 
St., New York. 

Amer. Institute of Laundering, Drawer 
1187, Joliet, Ill. 

Amer. Institute of Mining & Metal- 
lurgical Engrs. Sec., A. B. Parsons, 29 
W. 39th St., New York. 

Amer. Institute of Refrigeration. Gen. 
Sec., J. F. Nickerson, 433 N. Waller Ave., 
Chicago, Ill. 

Amer. Leather Chemists’ Assn. Sec 
Treas., C. A. Blair, 143 West 20th St., 
New York. 

Amer. Management Assn. Pres., Alvin 
E. Dodd; Sec., Henry J. Howlett, 330 
West 42nd St., New York. 

Amer. Manganese Producers Assn. 
Pres., J. Carson Adkerson, National 
Press Bldg., Washington, D. C. 

Amer. Museum of Safety. Sec., Julien 
H. Harvey, 60 East 42nd St., New York. 

Amer. Paper & Pulp Assn. Sec., E. W 
Tinker, 122 East 42nd St., New York. 

Amer. Petroleum Institute. Pres., 
Axtell J. Byles ; Exec. Vice-Pres., W. R. 
Boyd, Jr.; Sec., Lacey Walker, 50 West 
50th 'St., New York. 

Amer. Pharmaceutical Mfrs.’ Assn. 
Sec., S. B. Penick, Jr., 132 Nassau St., 
York. 

Amer. Photo-Engravers’ Assn. Louis 
Flader, 166 W. Van Buren St., Chicago. 

Amer. Physical Society. Sec., Kar! K. 
Darrow, Columbia Univ., New "York. 

Amer. Potash Inst., Inc. Pres.-Treas., 
J. W. Turrentine, 1016 Investment Bldg. 
Washington, 

Amer. Pulp & Paper Mill Superintend- 
ents’ Assn., Inc. Sec., R. L. Eminger, 
54 N. Main St., Miamisburg, Ohio. 

Amer. Refractories Institute. Sec., 
Martha Buerkle, 1418 Oliver Bldg., Pitts- 
burgh, Pa. 


Technical Societies and 
Trade Associations 


Amer. Soc. for Metals. Sec., W. H. 
7301 Euclid Ave., Cleveland, 

io 

Amer. Soc. for Testing Materials. Sec.- 
Treas., C. L. Warwick, 260 S. Broad St., 
Philadelphia, Pa. 

Amer. Soc. of Bakery Engrs. Sec.- 
Treas., Victor E. Marx, 1541 Birchwood 
Ave., Chicago, Ill. 

Amer. Soc. of Civil Engrs. Sec., 
ooree T. Seabury, 33 W. 39th St., New 

or 

Amer. Soc. of Heating & Ventilating 
Engrs. Sec., A. V. Hutchinson, 51 Madi- 
son Ave., New York. 

Amer. Soc. of Mechanical Engrs. Sec., 
Clarence E. Davies, 29 West 39th St., 
New York. 

Amer. Soc. of Safety Engrs. (The 
Engineering Section of the National 
a Council.) Sec., G. E. Burns, 20 

acker Drive, Chicago, Ill. 

Amer. Standards Assn. Sec., P. G. 
Agnew, 29 W. 39th St., New York. 

Amer. Water Works Assn. Sec., Harry 
E. Jordan, 22 East 40th St., New ‘York. 

Amer. Welding Society. Sec., Miss M. 
M. Kelly, 33 West 39th St., New York. 

Wood-Preservers’ Assn. Sec., 

L. Dawson, 1427 Eye St., N. W., 
dD. 

Amer, Zine Institute, Inc. Sec., Ernest 
V. Gent, 60 West 42nd St., New York. 

Asphalt Institute. Man. Dir., J. E. 
801 Second Ave., New 

ork. 

Asphalt Roofing Industry Bureau. 
Man. Dir., J. S. Bryant, 2 West 45th St., 
New York. 

Associated Business Papers, Inc., The. 
Exec. Vice-Pres., S. A. Knisely, 369 Lex- 
ington Ave., New York. 

Associated Cooperage Industries of 
America, The. Sec., L. F. Horn, 408 
Olive St., St. Louis, Mo. 

Assn, of American Soap & Glycerine 
Producers, Inc. Megr., R. C. Edlund, 381 
Fourth Ave., New York. 

Assn. of Consulting Chemists and 
Chemical Engrs., Inc. Sec., Dr. H. P. 
Trevithick, 50 E. 41st St., New York. 

Assn. of Official Agricultural Chem- 
ists. Sec., W. W. Skinner, Box 540, 
Franklin Station, Ww ashington, 


Bruce & Cracker Mfrs.’ Assn. Sec., 
=, R. T. Stokes, 233 Broadway, New 
ork. 

Brake Lining Mfgrs.’ Assn., Ine. Sec.- 
Gen. Megr., C. A. Ekwall, 370 Lexington 
Ave., New York. 

Bureau of Raw Materials for Ameri- 
can Vegetable Oils & Fats Industries. 
Sec., John B. Gordon, 1251 National 
Press Bidg., Washington, D. > 

Burlap & Jute Assn., The. Sec., R. S. 
Carraway, 133 W. 2ist St., New York. 


ALCIUM Chloride Assn. Sec., Ray 
A. Giddings, 4145 Penobscot Bldg., 
Detroit, Mich. 

Canadian Engineering Standards Assn. 
Sec., Col. W. R. McCaffrey, Room 3010 
National Research Bldg., Ottawa, Ont. 

Canadian Institute of Chemistry. Sec., 
Dr. R. T. Elworthy, 366 Adelaide St., 
W., Toronto 2, Ont., Canada. 

Canadian Institute of Mining & 
Metallurgy. Sec., E. J. Carlyle, 906 
Drummond Bldg., Montreal, Canada. 

Canadian Pulp & Paper Assn. Sec.- 
Mer., A. E. Cadman, 3420 University 
St., Montreal, Que., Canada. 

Canadian Society of Forest Engrs. 
Sec.-Treas., A. R. Fenwick, 10 Manor 
Road, West, Toronto, Ont., Canada. 

Carbon Black Export, Inc. Pres., C. 
E. Kayser, 500 Fifth Ave., New York. 

Cellulose Plastics Mfrs.’ Assn. Sec., 
John E. Walker, 631 Tower Bl , 14th 
and K Sts., N. W., Washington, Cc. 

Ceramic Assn. of New Jersey. Sec., 
G. H. Brown, Dept. of Ceramics, Rutgers 
Univ., New Brunswick, N. J. 

Chemical Alliance, Inc., The. Sec., W. 
N. Watson, 608 Woodward Bldg., Wash- 
ington, 

Chemical Extinguisher Assn. 
Commissioner, W. J. Parker, 366 Madi- 
son Ave., New York. 
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Chemical Foundation, Inc., The. Sec., 
— J. Muhs, 654 Madison Ave., New 

ork. 

Chemists’ Club, The. Sec., Robert T. 
Baldwin, 52 E. 41st St., New York. 

Chicago Drug and Chemical Assn. 
Sec., Walter R. Nay, 128 N. Wells St., 
Chicago, Ill. 

Chicago Perfumery, Soap & Extract 
Assn., Inc. Sec.-Treas., C. A. Hammond. 
F. N. Burt Co., Inc., 919 N. Michigan 
Ave., Chicago, Ill. 

Chilean Nitrate Educational Bureau, 
Inc. Director, H. C. Brewer, 120 Broad- 
way, New York. 

Chlorine Institute, Ine., The. Sec., 
ae T. Baldwin, 50 East 41st St., New 

or 


Clay Products Assn. Sec., John D. 
Cook ; Consulting Engr., Robert G. Scott, 
111 W. Washington St., Chicago, Ill. 

Commodity Exchange, Inc. Sec., Wal- 
ter Dutton, 81 Broad St., New York. 

Compressed Air Institute. Room 
1512B, 90 West St., New York. 

Compressed Gas Mfrs.’ Assn., Ine. 
Sec.-Treas., Franklin R. Fetherston, 11 
West 42nd St., New York. 

Copper & Brass Research Assn. Mer., 
Theodore E. Veltfort; Sec., Bertram B. 
Caddle, 420 Lexington Ave., New York. 

Corn Industries Research Foundation. 
Exec. Sec., Pendleton Dudley, 270 Broad- 
way, New York. 


ISTILLED Spirits Institute, Inc. 
Sec.-Gen. Counsel, Howard T. Jones, 
se National Press Bidg., Washington, 


Drug Chemical and Allied Trades Sec- 
tion, New York Board of Trade, Inc. 
en oe C. Ostrom, 41 Park Row, New 

or 


DIBLE Gelatin Mfrs.’ Research So- 
ciety of America, Inc. Sec., H. B. 
Sweatt, 55 West 42nd St., New York. 
Edison Electric Institute. Pres., 
Charles W. Kellogg; Vice-Pres.-Man. 
Dir., H. S. Bennion, 420 Lexington Ave., 
New York. 
Electrochemical Society. Sec., Dr. 
Colin G. Fink, Columbia Univ., New 


Engineering Institute of Canada, The. 
Gen. Sec., L. Austin Wright, 2050 Mans- 
field St., "Montreal, Que., Canada. 


EDERAL Wholesale Druggists’ 
Assn., Inc. Sec., R. C. Schlotterer, 
147 Nassau St., New York. 

Federation of Paint & Varnish Pro- 
duction Clubs. Sec., G. B. Heckel, 901 
Cunard Bldg., 220 S. 16th St., Philadel- 
phia, Pa. 

Felt Mfgrs." Assn. Commissioner, W. 
J. Parker, 366 Madison Ave., New York. 

Florida Hard Rock Phosphate Export 
Assn. Sec., J. M. Extrowich, P. O. Box 
157, Savannah, Ga. 

Franklin Institute of the State of 
Pennsylvania, The, and Benjamin Frank- 
lin Memorial. Sec.-Dir., Henry Butler 
Allen, The Benjamin Franklin Parkway 
at Twentieth St., Philadelphia, Pa. 


LASSINE & Greaseproof Mfrs.’ 
Assn. Sec.-Treas., Thos. J. Burke. 
122 East 42nd St., New York. 

Greater New York Safety Council, Inc. 
Exec. Vice-Pres., Tom A. Burke, 60 
East 42nd St., New York. 

Glycerine Producers’ Assn. Mer., R. 
Cc. Edlund, 381 Fourth Ave., New York. 

Gypsum Assn. Sec.-Gen. Megr., H. J. 
Schweim, 211 W. Wacker Drive, Chicago, 
Ill. 


YDRAULIC Institute. Room 1512B, 
90 West St., New York. 


LLUMINATING Engineering Society. 

Gen. Sec., Howard M. Sharp, 51 Madi- 
son Ave., New York. 

Industrial Advertisers Assn. of New 
York. Sec., Herbert Kaufman, Gen. 
Printing Ink Corp., 100 Sixth Ave., New 
York. 

Industrial Research Institute. Exec. 
Sec., Maurice Holland, Engineering So- 
cieties Bldg., 29 West 39th St., New 
York. 

Institute of Leather, Cloth & Lac- 
quered Fabrics Mfrs. Sec., C. Stewart 
Comeaux, 103 Park Ave., New York. 

Institute of Makers of Explosives. 
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Sec., C. Stewart Comeaux, 103 Park Ave., 
New York. 

Institute of Paint & Varnish Research. 
H. A. Gardner, 1500 Rhode Island Ave., 
N. W., Washington, D. C. 

Institute of Radio Engrs., Inc., The. 
Sec., Harold P. Westman, 330 West 42nd 
S8t., New York. 

International Acetylene Assn. Sec., H. 
F.. Reinhard, 30 East 42nd St., New York. 


EAD Industries Assn. Sec., F. E. 
Wormser, 420 Lexington Ave., New 
York. 
Liquefied Petroleum Gas Assn., Inc. 
Sec.-Treas., Franklin R. Fetherston, 11 
West 42nd St., New York. 


Mi and Allied Products 
Institute. Sec., Alexandér Konkle, 
221 N. La Salle St., Chicago, Il. 

Manufacturing Chemists’ Assn. of the 
U. Ss. Sec., W. N. Watson, 608 Wood- 
ward Bldg., Washington, D. C. 

Mining & Metallurgical Society of 
America. Sec., Percy E. Barbour, 90 
Broad St., New York. 


ATIONAL Academy of Sciences. 
Home Sec., Dr. Fred E. Wright, 
2101 Constitution Ave., Washington, 


National Assn. of Cost Accountants. 
Sec., Stuart C. McLeod, 385 Madison 
Ave., New York. 

National Asen. of Cotton Mfrs. Pres.- 
Sec., Russell T. Fisher, 80 Federal St., 
Boston, Mass. 

National Assn. of Dyers and Cleaners 
of the U. 8. and Canada. Man. Exec., 
J. M. Matson, 7901 Georgia Ave., Silver 
Spring, Md. 

National Assn. of Fan Mfrs.. Sec.- 
Treas., L. O. Monroe, 5-208 General 
Motors Bldg., Detroit, Mich. 

National Assen. of Glue Mfrs.’ Ine. 
Sec., H. B. Sweatt, 55 West 42nd St., 
New York. 

National Assn. of Importers of Hides 
& Skins, Inc. Exec. Sec., A. M. Helm- 
rath, 100 Gold St., New York. 

National Assn. of Insecticide and Dis- 
infectant Mfrs.’, Inc. Sec. Ira P. Mac- 
Nair, 110 East 42nd St., New York. 

National Assn. of Mfrs.’ Sec., Noel 
Sargent, 14 West 49th St., New York. 

National Assn. of Printing Ink Mak- 
ers. Sec., David H. Sloane, 1440 Broad- 
way, New York. 

National Assn. of Purchasing Agents. 
exec. Sec.-Treas., G. A. Renard, 11 Park 
Place, New York. 

National Assn. of Ketail Druggists, 
The. Sec., John W. Dargavel, 205 W. 
Wacker Drive, Chicago, Il. 

National Canners’ Assn. Sec., Frank 
E. Gorrell, 1739 H St., N. W., Wash- 
ington, D. C. 

National Clean Up and Paint Up Cam- 
paign Bureau. Exec. Sec., Ralph W. 
Emerson, 1500 Rhode island Ave., N. W., 
Washington, D. C. 

National Electrical Mfrs.’ Assn. Man. 
Dir., W. J. Donald, 155 East 44th St., 
New York. 

National Farm Chemurgic Council. 
Pres., Wheeler McMillen, 50 West Broad 
Tower, Columbus, Ohio. 

National Fertilizer Assn. Exec. Sec., 
Charles J. Brand, 616 Investment Bldg., 
Washington, D. C. 

National Fire Protection Assn. Gen. 
Mer., Percy Bugbee, 60 Batterymarch 
St., Boston, Mass. 

National Foreign Trade Council, Inc. 
Vice-Pres., William S. Swingle, 26 Bea- 
ver St., New York. 

National Industrial Conference Board, 
Inc. Pres., Virgil Jordan; Sec., Fair- 
fleld E. Raymond, 247 Park Ave., New 
York 

National Industrial Council. Sec., 
Thomas M. Brennan, 14 West 49th St., 
New York. 

National Lime Assn. Pres.-Gen. Mer., 
S. W. Stauffer, 927 15th St., N. W., Wash- 
ington, D. C 

National Oxygen and Acetylene Asen., 
Inc. Pres.-Treas., John R. Gobey, 150 
E. Broad St., Columbus, Ohio. 

National Paint, Varnish and Lacquer 
Assn., Inc. Sec., Reuel W. Elton, 1500 
ows Island Ave., N. W., Washington, 


National Paving Brick Assen. Sec.- 
Engineer, W. H. Cullimore, National 
Press Blidg., Washington, D. C. 

National Petroleum Assn. General 
Counsel, Fayette B. Dow, 930 Munsey 
Bldg., Washington, D. C. 


National Research Council. Chairman, 
Dr. Ross G. Harrison, 2101 Constitution 
Ave., Washington, D. C. 

National Safety Council. Man. Dir., 
W. H. Cameron, 20 N. Wacker Drive, 
Chicago, Il. 

National Soybean Processors Assn. 
Pres., Edward Jerome Dies, 3818 Board 
of Trade Bldg., Chicago, III. 

National Wholesale Druggists’ Assn. 
Sec., E. L. Newcomb, 330 West 42nd St., 
New York. 

Non-Ferrous Ingot Metal Institute. 
Sec., R. D. T. Hollowell, 308 W. Wash- 
ington St., Chicago, Ill. 

New York Academy of Sciences. Exec. 
Sec., Eunice Thomas Miner, 77th St. and 
Central Park West, New York. 


O« Burner Institute. Pres., R. G. 
Whipple; Sec.-Treas., C. F. Curtin, 
30 Rockefeller Plaza, New York. 

Oll Trades Assn. of ~~" York, Ine. 
Pres., W. H. Correa; Sec., J. C. Smith, 
15 Moore St., New York. 


HOSPHATE Export Assn. Pres., 
Morgan H. Grace ; Sec., F. C. Noyes, 
393 Seventh Ave., New York. 

Portland Cement Asan. Pres., Frank 
T. Sheets; Vice-Pres., Sec. and Gen. Mgr., 
William M. Kinney, 33 West Grand Ave., 
Chicago, Ill 


Producers Assn., Inc. 
Sec.-Mer., Irving Ballard, 407 San- 
some St., San Francisco, Calif. 


Re Oil Institute. Commissioner, 
D. S. Hunter, 2130 Keith Bldg., 
Cleveland, Ohio. 

Rubber Mfrs.’ Assn., Inc., The. Pres., 
Viles, 444 Madison Ave., New 
fork. 


Chemical Industry. Sec. . Fur- 
man, F. W. Merk Co., 348 we 42nd St., 
New York. 

Salt Producers’ Asen. Sec., Frank 
Morse, 2137 Book Bldg., Detroit, Mich. 

Scientific Apparatus Makers of 
America. Pres., J. M. Roberts, 20 N. 
Wacker Drive, Room 3014, Chicago, Il. 

Society for the Advancement of Man- 
agement, The. Exec. Sec., Evelyn Buck- 
ley, 29 West 39th St., New York. 

Society for the Promotion of Engineer- 
ing Education. Sec., Dr. F. L. Bishop, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

Society of Chemical Industry (Ameri- 
can Section). Chairman, Dr. Lincoln T. 
Work, 120 Broadway, New York. 

Sodium Silicate Mfrs.’ Institute. Sec., 
J. Passmore Elkinton, P. C. Box 281 
Wm. Penn Annex, Philadelphia, Pa. 

Sporting Arms ard Ammunition Mfrs." 
Institute. Sec.-Treas., C. Stewart Come- 
aux, 103 Park Ave., New York. 

Steel Barrell Mfrs.’ Council. Commis- 
sioner, D. S. Hunter, 2130 Keith Bldg., 
Cleveland, Ohio. 

Structural Clay Products Institute. 
Sec., J. J. Cermak, 1756 K St., N. W., 
Washington, D. C. 

Synthetic Organic Chem. Mfrs.’ Assn. 
of the United States. Pres., August 
Merz, Room 507, 260 West Broadway, 
New York. 


Council of America. Exec. 
Vice-Pres., Merrill A. Watson; Sec., 
J. L. Nelson, 100 Gold St., New York. 

Technical Assn. of the ‘Pulp & Pape 
Industry. Sec., R. G. Macdonald, 122 
East 42nd St., "New York. 

Texas Cottonseed Crushers’ Assn., Ine. 
Sec.-Treas., B. Wallin, 1412 Santa Fe 
Bidg., Dallas, Texas. 

Textile Color Card Assen. of the United 
States, Inc., The. Sec.-Man. Dir., Mar- 
garet Hayden Rorke, 200 Madison Ave., 
New York. 

Tile Mfrs.’ Assn., Inc., The. 50 East 
42nd St., New York. 


U 8S. ALKALI Export Assn., Inc., 
e Pres., E. V. Finch, 11 Broadway, 
New York. 

U. 8. Brewers’ Assn. Sec., C. D. Wil- 
liams, 21 East 40th St., New York. 

8. Shellac Importers Assn., Inc. 
Ses, Coonae E. Ashby, 155 John St., New 
fork. 
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ASHINGTON Academy of Sci- 

ences. Sec., Frederick D. Rossini, 
1772 North Portal Drive, Washington, 
& 


Water and Sewage Works Mfrs.’ Assn., 
Inc. Sec., John A. Kienle, 60 East 42nd 
St., New York. 

Wood Chemical Institute, Inc. Sec., 
M. H. Haertel, 823 Albee Bidg., Wash- 
ington, D. C. 


NOTE: Foreign technical societies and 
associations are listed below. Names 
and addresses are as they appeared in 
our previous listings (Chem. & Met., Jan. 
1939, p. 59).—Editor. 


Australian Chemical Institute. Hon. 
Gen. Sec. W. R. Jewell, Kelvin Hall, 55 
Collins Place, Melbourne, C. 1, Australia. 

British Assn. for the Advancement of 
Science, Sec. O. J. R. Howarth, Burling- 
ton House, Piccadilly, London, W. 1, 
England. 

British Cast Iron Research Assn. Dir.- 
Sec., J. G. Pearce, 21-23 St. Paul's 
Square, Birmingham 3, England. 

British Ceramic Society, The. Asst. 
Sec., F. Salt, The Mellor Laboratories, 
Shelton, Stoke-on-Trent, England. 

British Chemical Plant Mfrs.’ Assn. 
Sec. J. Davidson Pratt, 166 Piccadilly, 
London, W. 1, England. 

British Non-Ferrous Metals Research 
Assn. Sec. Arthur F. Ridley, Regnart 
Bldgs., Euston St., London, N. W. 1, 
England. 

Cercle de la Chimie. Sec., Rene Dage, 
4, rue Lamblardie, Paris XII, France. 

Deutsche Bunsen-Gesellischaft fiir an- 
gewandte physikalische Chemie e.V. Man. 
Dir., Dr. A. Schweitzer, Steinenhausenstr. 
26, Stuttgart—W., Germany. 

Deutsche Chem. Gesellschaft. Gen.- 
Sec. Dr. R. Weidenhagen, Sigismundstr, 
4, Berlin W. 35, Germany. 

Deutscher Verband fiir die Material- 
priifungen der Technik. Sec. Oberregie- 
rungsrat Dipl-Ing W. Deutsch, Dorothe- 
enstrasse 40, Berlin N. W. 7, Germany. 

Empire Council of Mining and Metal- 
lurgical Institutions. Hon. Sec-Gen., 
Chas. McDermid, Salisbury House, Fins- 
bury Circus, London, E. C. 2, England. 

Faraday Society, The. Sec., G. S. W. 
Marlow, 13 South Square, Gray's Inn, 
London, W. C. 1, England. 

Hawaiian Sugar Planters’ Assn. Di- 
rector of Experiment Station, H. L. 
Lyon, Honolulu, Hawaii. 

Institute of Metals. Sec., G. Shaw 
Scott, 4 Grosvenor Gardens, Westminster, 
London, S. W. 1, England. 

Institute of Petroleum. Sec., 8S. J. 
Astbury, M. A., The Adelphi, London, 
W. C. 2, England. 

Institution of Chemical Engineers, The. 
Joint Hon. See’s., A. J. V. Underwood 
and M. B. Donald, 56 Victoria St., Lon- 
don, S. W. 1, England. 

Institution of Mining & Metallurgy. 
Sec., Charles McDermid, Salisbury 
House, Finsbury Circus, London, E. C. 2, 
England. 

Institution of Mining Engrs. Sec. 
Charles McDermid, Salisbury House, 
Finsbury Circus, E. C. 2, England. 

International Society of Leather 
Trades’ Chemists. Hon. Gen. Sec., Dr. 
J. Gordon Parker, 17 Leathermarket 
St., London, S. E. 1, England. 

Iron & Steel Institute. Sec., K. Head- 
lam-Morley, 4 Grosvenor Gardens, Lon- 
don, S. W. 1, England. 

Junior Institution of Engrs., Ine. Sec., 
Herbert G. Riddle, 39 Victoria St., West- 
minster, S. W. 1, England. 

Oil & Colour Chemists’ Assn. Editor- 
Sec., G. Copping, 8, Ludgate Broadway, 
London, E. C. 4, England. 

Rubber Growers’ Assn., Ine., The. 
Sec., Frank G. Smith, 19 Fenchurch St., 
London, E. C. 3, England. 

Societe de Chimie Industrielle. Vice- 
Pres., Delegate, Jean Gerard, 28, Rue 
Saint-Dominique, Paris, France. 

Seciety of Chemical Industry. Sec., 
H. J. Pooley, Clifton House, Euston Road, 
London, N. W. 1, England. 

Society of Dyers & Colourists. Sec., 
J. B. Atkinson, 32-34 Piccadilly, Brad- 
ford, England. 

Society of Glass Technology. Sec.. 
Prof. W. E. S. Turner, Northumberland 
Road, Sheffield 10, England. 

South African Chemical Institute. Hon. 
Sec., J. A. McLachlin, M. Sec. Eng. 
(Rand), P. O. Box 3361, Johannesburg, 
South Africa. 

Union Internationale de Chimie. Sec., 
Jean Gerard, 28 Rue Saint-Dominique, 
Paris, France. 
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Timesaving Ideas for Engineers 


HOW TO CALIBRATE HORIZONTAL CYLINDRICAL TANKS 
EQUIPPED WITH NON-STANDARD ENDS 


CHESMAN A. LEE Engineer, Evanston, III. 


line of the sphere, and its radius equal 
to the horizontal distance to the sphere. 

The area of the shaded segment can 
be evaluated in various ways. Most 
engineering handbooks contain tables 
for the area of a segment in terms of 
h, the height of the segment, and ec, 
the length of the chord. If such tables 
are at hand, scale the drawing for h 
and ¢ and determine the area directly. 
If the tables are lacking, the calcula- 
tion of the area is one of simple 
geometry if a protractor is available, 
or of trigonometry if a table of tan- 
gents is at hand. Such calculations 
are tedious, however, and a somewhat 
less accurate graphical approximation 
can be employed. Taking half of the 
segment, construct a triangle of base 
a and altitude b such that its area 
approximates that of the half segment. 
Then the area of the whole segment 


of horizontal cylindrical 
tanks with dished ends is a sub- 
ject that has already occupied a good 
deal of space in the technical litera- 
ture, for which reason the writer hesi- 
tates to open the matter again. There 
is however a factor involved in most 
methods previously published which 
prevents their having widest applica- 
bility. These methods are based on 
standard tanks in which the radius of 
the dished ends is equal to the diameter 
of the cylindrical portion of the tank, 
whereas there are a good many tanks 
in existence having an end radius 
either larger or smaller than the tank 
diameter. Then again, it is desirable 
to be able to derive the calibration 
curve for a given tank, even if stand- 
ard, when tables or charts for this pur- 
pose* are not available. 


volume between the 1 in. increments, 
recording the accumulated volume at 
each level. An adding machine with a 
visual totalizer is convenient for this 
purpose. Make a second tabulation mul- 
tiplying the values in the first column by 
2, to give the volume in both ends. As 
a check of the volume at the midpoint, 
calculate what this should be from the 
formula VW=(rh/6) (3a?+h*), where 
V is the total volume of one end, or the 
half volume of two ends, h is the height 
of the total end segment, and a is the 
half chord, or R. 

The tabulation now may be converted 
to whatever units the completed calibra- 
tion is to have, such as cubic feet, or 
gallons. For the former divide by 1,728, 
for the latter, by 231. 


Calibrating Cylindrical Part 


The main body of the tank must now 
be calibrated for each inch of depth up 


Simple Geometry Used 


The method proposed depends upon 
the simple geometry of the dished end. 
In the accompanying drawings, Fig. 1 
is a perspective of one end of the tank 
showing the liquid level standing at 
height y above the bottom. Fig. 2 is a 
cross section of the tank end which is 
to be used graphically in determining 
the volume of liquid in the end for 
various levels. For this purpose the 
tank end is laid out to a convenient 
scale, such as 1 in. equals 1 ft. The 
problem now is to determine the actual 
shape and area of the exposed upper 
surface of the liquid, when the liquid 
height is y. The area is that shown 


will be a x b. 


To make the calibration the areas of 
several segments corresponding to a 
number of liquid levels between zero and 
half the tank diameter must be deter- 
mined, each as shown above. These 
levels need not be at regular intervals, 
but enough of them must be taken to 
permit a good degree of accuracy in 
drawing the curve of Fig. 3. This curve 
is a plot of the areas of the several 
segments, against the height of the 
liquid level. When it has been smoothed 
it represents at any point the area of 
the liquid surface in the tank end when 
the liquid height is as shown. It is now 
possible to make a table of liquid vol- 
umes in the end for the various heights 
up to half the tank diameter. 

This is done by the summation of 
volumes contained in the end between 


to the center line. 
in various ways. 


This may be done 


Handbooks such as 


Perry's give tables of volumes per inch 
of depth and foot of length. Or witha 
table of areas of segments, the volumes 
at a number of depths can easily be 
calculated and plotted, so that the vol- 
umes at each inch of depth can be read 
from the curve. Or, the segment areas 
can be calculated by the triangle method, 
or by geometry or trigonometry, as men- 
tioned above. At any rate, a volume 
curve should be drawn for the cylindri- 
cal portion of the tank, using the same 
units, such as cubic feet or gallons, de- 
cided on for the final calibration. Then 
the volumes for each inch of depth are 
read off and added to the corresponding 


volumes for the two 


ends in the tabula- 


tion, this last volume representing the 


total volume of the 


tank. 


cross hatched in Fig. 1. fe f a number of closely spaced liquid levels. 
8 1 This is done To avoid multiplication the area scale 


by considering Fig. 2 first as the eleva- of Fig. 3 should be expressed in square 
tion and then as the plan of the tank inches. Then the volume in cubic inches 
end. The point where the level y between — 1 in. apart —— —- 
touches the end is projected to the See 08 tat contenta. Using ‘the chart 
tank center line and then the view is prepared by the method of Fig. 3, 
become the plan. The distance from teas ; 4 
this caietial point to the center of ing at the bottom at zero add each 
rotation of R’, the radius of the end, is 

R”, the radius of the shaded segment 
which represents the liquid surface. 
That the shaded segment so obtained 
is actually the liquid surface for height 
y will be evident if one considers a 
sphere of radius R’, in which liquid 
stands at any height other than R’. 
The liquid periphery will be a circle 
with its center on the vertical center 


~-Perspective 


F1G.1 P/an ond 
elevation- 


‘ 


/ 


* For instance, see Sullivan’s “Sulphuric 


To continue the calibration table for 
the upper half of the tank it is simply 
necessary to subtract the volumes in 
the lower half from the total volume 
of the tank. For example, the volume 
at a level 2 in. above the center line 
is equal to the total volume minus the 
volume at a level 2 in. below the center 
line. 


Steps in calibration of horizontal tank ends without use of special tank tables 


R = Radius of tank 

R’ = Radius of end | 

R"= Radius of /, level at depth y 
y 'guid dept. 

a = Semi- chord 

b = Jriangle altitude 


c = Chord 
h = Segment height 


Acid Handbook,” Standard Car Construc- 
tion Co.’s handbook, “All About Tank 
Cars,” or Davis’ nomograph, Chem. « 
Met., p. 602, Nov. 1934. Perry's “Chemi- 
cal Engineers’ Handbook” gives tables, but 


----@ 
--+4---4-----A 


only for cylindrical portion of tank. 
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Plastic Packing 


AN IMPROVEMENT in this company’s 
Super-Seal plastic packing has been 
announced by the Crane Packing Co., 
1800 Cuyler Ave., Chicago, Ill. This 
packing is now being made with a 
patented tape back reinforcement, se- 
eurely vulcanized to the outer surface 
of the packing. The new reinforcement 
replaces the older type frictional woven 
cotton jacket. In the new type a non- 
frictional surface bears directly against 
the moving part. This packing is said 
to be extremely pliable so that it can 
be bent around small diameter rods 
and shafts without fracturing or 
cracking. It is a dry-graphitized type, 
made of long-fiber asbestos, anti-fric- 
tional metal particles, and special bind- 
ers. Made in six types it is said to 
cover all varieties of services, and to 
be available in sizes from ™% to 1 in., 
graduated by sixteenths, for use on 
pumps, engines, valve stems, expansion 
joints and similar service. 


Redesigned Motors 


GENERAL E.ecrric Co., Schenectady, 
N. Y., has announced a complete new 
line of polyphase induction motors, 
known as the Tri-Clad series, which 
has involved one of the most extensive 
product changes in the history of the 
company. Many improved features are 
employed. Of streamlined appearance, 
the motors employ cast iron frames 
designed to give more complete pro- 
tection than has heretofore been avail- 
able except especially  inclosed 
models. Improved bearing design, lu- 
brication arrangements and insulation 
are other features. A cast aluminum 
rotor is employed, together with a 
pressure-relief system of greasing for 
ball bearing motors. Both ball bearing 
and sleeve bearing types are available. 

The new cast iron frame is of the 
box type with end shields designed to 
minimize contacts of the motor parts 
with foreign material. The motor is 
wound with the new Formex magnet 
wire which results in packing a maxi- 
mum amount of wire into the avail- 
able space. On this account, motors 
of a given size are considerably smaller 
than heretofore. 

Another basic improvement is in 
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Machinery, Materials and Products 


the design of the sleeve bearings. An 
extensive investigation disclosed that 
bearing loads can be doubled over those 
of conventional design by choosing the 
proper proportion of length to diame- 
ter of the sleeve. In general, the new 
bearings are shorter for a given diame- 
ter than those used in the past. A 
new type of grooving is employed. 
Other features include improved wir- 
ing facilities and convertibility of 
sleeve-bearing motors to ball bearing 
and vice versa. 


Lifting Fork Truck 


A RECENT DEVELOPMENT of the Clark 
Tructractor Div. of Clark Equipment 
Co., Battle Creek, Mich., is a new lift- 
ing, carrying and tiering fork truck 
which will handle loads as heavy as 
7,000 Ib. and tier them in piles 15 ft. 
high and higher. The new machine, 
known as the Utilitruc, is gas-powered 
and is made in several models, includ- 
ing straight lift, tilting, and telescopic 
tiering. It is equipped with chisel- 
pointed fingers, permitting the picking 
up of uncleated loads. The operator 
picks up the desired load, lifts it clear 
of the floor, tilts it back 10 deg. for 
safe carrying, elevates it at the rate 
of 7 in. per second, tilts it forward 3 
deg. for tiering, and thus unloads. 
Hydraulic brakes, rear wheel steer 
and a heavy duty engine for speeds 


Tape-reinforced plastic packing 
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from 1 to 7 m.p.h. are standard equip- 
ment. The lifting mechanism is hy- 
draulic. 


Pump Drive 


To provipe for the driving of deep- 
well pumps by gas and steam engines 
and other power units, the Peerless 
Pump Co., 301 West Ave. 26, Los 
Angeles, Calif., has announced an im- 
proved pump head of the geared type 
in which several new features are in- 
corporated. The take-off shaft is de- 
signed to carry’ increased loads. 
Double-row ball bearings support the 
horizontal and vertical shafts and are 
placed adjacent to the spiral bevel 
gears. An extra heavy-duty thrust 
bearing is provided to support the 
lower end of the geared shaft sleeve, 
while an additional thrust bearing sup- 
ports the outer end of the horizontal 
drive shaft. Oil pressure lubrication, 
employing circulating cooled oil, sup- 
plies both bearings and gears. An 
improved oil seal is placed on the end 
of the bearing housing. Four speed 
ratios between 1 to 1 and 2 to 1 are 
available. 


Gas-powered tiering truck 
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Infra-Red Lamp 


Numerous drying and baking op- 
erations, according to the manufac- 
turer, can be handled more expedi- 
tiously than by other methods through 
the use of radiant heating with the 
new infra-red Thermalamp recently 
developed by the C. M. Hall Lamp Co., 
1035 Hancock Ave. East, Detroit, Mich. 
This lamp, a new type of sealed-beam 
infra-red source, consists of a special 
Mazda bulb of 1,000 watts, mounted 
in a 24K gold plated reflector equipped 
with a lens for heat distribution con- 
trol and glare elimination. Pre-wired 
channels are provided, equipped with 
properly placed sockets for the Therma- 
lamps, and are easily mounted on an 
ordinary pipe framework to form an 
oven of any desired dimensions. These 
lamps are capable of applying heat at 
an intensity of approximately 10 watts 
per sq.in. At present the practical tem- 
perature limit is about 600 deg. F. 
Advantages cited for radiant heating 
include the fact that the heat can be 
applied directly to the work without 
loss of much heat through convection. 
Low first cost and ease of moving and 
rearranging the oven structure are 
other advantages. 


Cab-Type Carrier 


ONB OPERATOR can take care of all 
operations involved in moving mate- 
rials over an overhead tramrail sys- 
tom. by means of a new type of tram- 


Experimental Thermalamp installation 
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rail carrier with raise-lower cab, re- 
cently announced by the Cleveland 
Tramrail Div. of Cleveland Crane & 
Engineering Co., Wickliffe, Ohio. This 
equipment is available in two general 
forms. One form provides for the rais- 
ing and lowering of the cab and load 
together. The other makes possible in- 
dependent raising and lowering of cab 
and load. If the materials are of such 
nature that a lifting fork is needed, 
one operator can also handle such a 
job just as with a crane hook. 

In the unit illustrated, where cork 
is handled, during the day shift large 
quantities of cork are required and the 
cab is kept in the upper position. 
Three men are then employed, one for 
attaching loads, one for detaching at 
the receiving end, and one for operat- 
ing the tramrail unit. During the 
night shift, however, demand for ma- 
terials is not so great and the cab 
operator alone takes care of the entire 
job. This unit has a vertical travel of 
40 ft. for both cab and hook, but such 
equipment can be furnished for opera- 
tion from much greater heights, if de- 
sired. Safety, with the operator above 
the load, and speed of operation, are 
advantages claimed. Such materials as 
kegs, drums, rolls of paper, cement and 
other pulverized materials, are typical 
of the products that may be handled, 
according to the manufacturer. 


Combustible Gas Alarm 


CONTINUOUS SAMPLING of atmos- 
pheres where combustible gases and 
vapors may be present, with complete 
safety, is the function of a new self- 


Explosion-proof gas alarm 


contained explosion-proof combustible 
gas alarm developed by Mine Safety 
Appliances Co., Braddock, Thomas & 
Meade Sts., Pittsburgh, Pa. The unit 
provides an instantaneous warning 
when gas concentrations exceed prede- 
termined limits and may be adapted for 
automatic process or ventilation con- 
trol. Installation is said to be greatly 
simplified as compared with devices 
having a separate detector head case. 
The instrument itself is of the type 
employing a balanced electrical circuit 
in which are two heated platinum fila- 
ments. The sample, drawn over one of 
the filaments, burns when combustibles 
are present, thus increasing its tem- 
perature and its resistance and unbal- 
ancing the circuit in proportion to the 
concentration of combustibles present. 
A new type diaphragm pump with a 
non-sparking motor armature and an 
explosion-proof case is employed for 
sampling. The instrument may be con- 
nected to a recording potentiometer, 
if desired, to produce a continuous reec- 
ord of gas concentration. 


Electronic Level Control 


A NEW DEVELOPMENT of Photoswitch, 
Inc., 21 Chestnut St., Cambridge, 
Mass., is an electronic level control 
designated as Type P30. The new 
control is said to be suitable for both 
conductive and non-conductive liquids, 
as well as powders. Various types are 
available for single level control, on- 
and-off control of two levels, boiler 
feedwater control and tank condensate 
signalling. Installation merely entails 
attaching a probe fitting to the surface 
of the tank. Having no moving parts, 
the equipment is said to have un- 
limited life and maximum simplicity. 

For two-level control, the probe fit- 
tings or electrodes are attached to 
the tank at levels representing the low 
point where the pump starts, and the 
high level where the pump stops. 


Rubber-Lined Electroplating Tanks 


View of part of an installation of 12 high-speed 
electroplating tanks being used at a temperature 
of 180 deg. F. in the plant of Westinghouse Elec- 
tric & Mfg. Co. at Newark, N. J 
lined with the recently announced Triflex ““K” rub- 
ber tank lining, developed by the B. F. Goodrich 
Co., Akron, Ohio. This lining, intended rs | 
for this type of service, is non-contaminat 


The tanks are 


ng and 


completely resistant to the action of the plating 


Electronic level control 
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These probes are wired to the control 
unit. So small a current and so low 
a voltage are required in operation 
of the instrrment that it is claimed to 
be safe for combustible liquids, and to 
function satisfactorily with such in- 
sulators as oils, lacquers, thinners, 
paraffins, mica, cement and similar ma- 
terials. 


Novel Speed Reducer 


Is to be a completely 
new method of speed reduction has 
been introduced by the American Pul- 
ley Co., Philadelphia, Pa. The new 
equipment consists of two major ele- 
ments: a helical-gear reduction unit 
mounted directly on the shaft of the 
driven machine, and a standard belt 
drive between the motor and the input 
shaft of the reduction unit. The unit 
has a standard fixed ratio of 13 to 1, 
any greater or lesser ratios being 
accomplished by the primary belt 
drive. Five reduction units, each with 
the same speed reduction ratio, cover 
applications from 4 to 30 hp. Any 
desired speed may be obtained in the 
range from 11 to 215 r.p.m. with 
standard stock equipment. 

Owing to the mounting of the new 
unit directly on the shaft, special 
foundations are not required. Neces- 
sary maintenance attention is confined 
to infrequent lubrication. When the 
drive is equipped with one of this 
company’s Tension-Control motor bases, 
the over-all efficiency is said to come 
close to the 98% per cent efficiency 
claimed for the reduction unit itself. 


Sluicing Filter Press 


IN ORDER to save time and labor in 
removing the filter cake after filtration 
has been completed, T. Shriver & Co., 
850 Harrison St., Harrison, N. J., has 
developed a new quick-cleaning or 
sluicing type of filter press which is 
similar to ordinary types except that 
it is designed to permit removal of the 
eake from the several chambers by 
sluicing out as a thin slurry, using 
water introduced behind the cloths. 
Thus it is claimed that a long series 
of runs can be made without opening 
the filter for cleaning. The time re- 
quired for sluicing is much _ shorter 
than ordinarily needed for opening and 
manually cleaning a filter of the same 
size. Since sluicing involves only the 
manipulation of a few valves, one 
man can clean the largest filter with 
ease, according to the manufacturer. 

Operation of the new filter is similar 
to an ordinary filter press up to the 
point of removing the cake. When 
the chamber is full, filtration is 
stopped and the remaining liquid 
drained off. Water at from 30 to 50 
Ib, pressure is then introduced and 
the drain cocks in the frames opened, 
one by one. Backward flow of water 
through the filter loosens the cake and 
removes it through the drain cock. It 
is claimed that the filtrate yield using 


the sluicing method is as much as 30 
per cent greater than that from filtra- 
tion involving manual cleaning. Dis- 
posal of the cake is facilitated by its 
being in slurry form as removed from 
the filter press. In the small 12-in. 
press illustrated, a single large outlet 
cock is employed for sluicing. On 
larger filtering units, individual out- 
let cocks are installed on each frame. 


Equipment Briefs 


For HANDLING load capacities up to 
4,000 Ib., The Yale & Towne Mfg. Co., 
Philadelphia Div., Philadelphia, Pa., 
has announced the new model Y4RP-9 
hand-operated pallet truck, which fea- 
tures a multiple-stroke lifting mechan- 
ism to give effortless lift. A positive 
lock and hydraulic release check are 
used. The truck is intended to facili- 
tate hand trucking operations, and to 
serve as a supplement to electric truck 
handling, for short hauls and in con- 
fined quarters. 


Two NEw oil-immersed electrical 
controls have been announced by Gen- 
eral Electric Co., Schenectady, N. Y. 
One, the new Type SF-1 disconnecting 
switch, is given a 5,000-volt, 600-amp. 
rating and is intended particularly 
for explosive and corrosive atmos- 
pheres, in oil refineries and chemical 
plants. Many safety features are in- 
corporated. For example all termin- 
als and connections are at least 6 in. 
under the oil, while an interlock pre- 
vents opening of the switch under 
short circuit or load. The company 
has also developed a new oil-immersed 
combination a-c starter for use in 
corrosive or explosive atmospheres, 
available with or without a circuit 
breaker. Stainless steel and Monel 
metal are used for all exposed parts, 
with copper-bearing steel for the tank 
and a cast-iron head. An extra deep 
tank is employed for explosion-proof 
control, 


For. Use in plants where animal or 
vegetable oils or other rubber-deter- 
iorating elements may be present on 
floors, the Lehigh Safety Shoe Co., 
Allentown, Pa., has introduced a line 
of boots and shoes in which the vamp 
and sole are of neoprene. The sole is 
made in one flat piece from toe to 
heel, doubling normal traction area 
and assisting the special grid pattern 


Shaft ted speed reduction unit 


of the sole in preventing slipping. For 
extreme conditions, all-neoprene boots 
are available, without the special 
safety sole feature. 


Two NEw program clocks, one to 
operate a signal at any five-minute 
period, and the other at any one- 
minute period within 24 hours, are 
now being manufactured by Zenith 
Electric Co., 845 South Wabash Ave., 
Chicago, Ill. The clocks have a 24- 
hour dial and a l-hour dial cam. 
Pointers connected to a contact arm 
ride on the dials and permit the con- 
tact arm to fall only when the preset 
time is reached. Use of heavy duty 
synchronous motors is said to assure 
absolute accuracy. The clocks are 
available for many different purposes. 


Two IMPROVED thermostats recently 
developed by Fenwal, Inc., Ashland, 
Mass., have been introduced under the 
names of Air and Immersion Thermo- 
switches. Both types are similar in 
their principal construction features, 
comprising a thermostat adjusted by 
means of a pointer moving over a dial, 
inclosed in a junction box to which BX 
leads or conduit may be attached. Both 
types are available in various ranges 
such as —50 to 400 and —50 to 600 
deg. F., and in ratings from 10 to 25 
amp. capacity at 110 v. The air type 
is for installation in air ducts, while 
the immersion type stem is equipped 
with a hex head and thread for screw- 
ing into a liquid container. ‘ 

Two NEw models of its unbreakable 
metal-housed mercury switch have been 
announced by Durakool, Inc., Elkhart, 
Ind. One is a 5- and the other a 10- 
amp. rated type, each of which is no 
larger than the earlier switches of 
corresponding amperage made by the 
company, but is capable either of carry- 
ing a considerably larger load, or of 
operating for a much larger number of 
eycles. Both, although priced only 
slightly higher than the standard 
switches of the same capacity, can be 
used in many applications formerly re- 
quiring the next larger size, according 
to the manufacturer. 


12-in. sluicing filter press 
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Facts YOU NEED TO KNOW ABOUT... 


ong-Tube Vertical Evaporators 


For the rapid concentration of thin, foamy [ ioe 


liquors where scaling is not encountered 


ontal type evaporators in that the heat- _ through boilout. Other vertical-tube units 
g tubes are located in a vertical position, can be scaled with a mechanical tube 
nd in that the boiling liquor is inside the cleaner, if necessary, but it is not consid- 
ube and the heating steam surrounds it. ered practical to mechanically clean the 
he long-tube type evaporator is differ- long small tubes of the L.T.V. 


‘ertical type evaporators differ from hori- can be removed by chemical means or , (“ " ’ 


VAPOR OUTLET 


nt from the calandria and basket vertical- The inconvenience of making tube re- ae 
ube types in that the tubes are longer— placements and the considerable head oS 
ually from 50 to 100 times the tube room required are other disadvantages of oo DEFLECTOR : 
jameter. the L.T.V. 
iDVANTAGES APPLICATIONS STEAM INLET 
In the long-tube vertical (L.T.V.) evap- At present the trend has been decidedly 4 
rator, the velocity of the boiling liquor in favor of the forced-circulation evap- 

and hence the rate of heat transfer) is orator when scale or salt may form, and 
peater than in other natural-circulation — the natural-circulation L.T.V. evaporator li EXPANSION JOINT 

vaporators, because of the strong pump- for clear liquids. The L.T.V. has been 

ngaction of the long tubes when operated used widely in straight concentration prob- CONDENSATE OUTLET 

it low levels. In addition, the long cylin- lems of the chemical industry. It is also 

real steam chest gives good steam veloc- extensively used on black liquor recovery 

tes and positive displacement of air, in pulp mills and for concentrating heat- 

hich further increases heat transfer. As sensitive substances like glue and gelatin. q 
result, for a given entrainment rate, the A large saving can often be made by 

-[.V. evaporator has the highest capac- using the multiple-effect principle. Here, 

ty per unit of heating surface, especially — two or more evaporators are connected to- r__— CONCENTRATED 

nthe evaporation of thin, foamy liquors. gether so that the vapor from the first is LIQUOR INLET LIQUOR OUTLET 
IMITATIONS used to evaporate the liquor in the next, ii e 


at a lower pressure. Adding effects does 
not change the capacity of the complete 
unit, but increases the steam economy. 
In determining how far to go, it is neces- 
sary to balance the value of the steam 
saved against the cost of each additional 
effect. 


As a class, vertical-tube evaporators are 
ractically the only ones that can be used 
hen scale forms; because the removal of 
cale from the inside of a tube is fairly 
imple, while its removal from the outside 
stelatively difficult. However, if scale is 
ormed during evaporation, the L.T.V. is 
ta decided disadvantage, unless the scale 


PRINCIPLE OF OPERATION 


Liquor enters at the bottom and is heated 
by steam surrounding the tubes. Vapors 
rise to the vapor head, where a gross sep- 
aration from the liquor takes place, and 
pass into the catch-all for final separa- 
tion. Liquor is returned to the tubes, the 
next effect, or the discharge pump. 


SWENSON offers acomplete line of long- 
tube vertical evaporators, as well as 
other types, for every operating condi- 
tion. Write for information, 


bwenson Quintuple-Effect, L. T. V. 
“aporator for kraft mill black liquor. 


SWENSON EVAPORATOR COMPANY 
‘ Division of Whiting Corporation . 15669 Lathrop Ave., Harvey, Lil. 


EVAPORATORS 
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Production 


HE ORE from which St. Joe zine 

oxides are produced originates in 
the northern part of New York where 
the St. Joseph Lead Co. owns and op- 
erates zine mines at Edwards and 
Balmat, St. Lawrence County. After 
mining and milling, the zine eonecen- 
trates are shipped to the company’s 
smelter at Josephtown, Pa., where the 
oxide is produced by a patented elec- 
trothermie process. 

At the roaster plant the concen- 
trates, together with dust from the 
sintering operations and zine sulphate 
from the leach plant are roasted in a 
multiple hearth Herreshoff roaster. The 
ore, now e¢alled “ecaleines,” is eon- 
veyed by water-cooled screws to a 
belt conveyor. 

At the sinter department the eal- 
cine is mixed with flux, fuel, water 
and residue from the furnace plant. 
This mixture is charged into a sin- 
tering machine and heated at 1,600 
deg. C. The main portion of the sin- 
ter is discharged in the form of large 
cakes. These are crushed and sized 
by means of rolls and sereens before 
being sent to the furnace plant. 

Sinters and coke are weighed, pre- 
heated and then treated in large re- 
sistance furnaces. The new furnaces 
have a capacity of 55 tons. The at- 
mosphere in the furnaces is composed 
of zine vapor and carbon monoxide 
gas. The zine vapor oxidizes to ZnO 
and the CO to CO,. Oxide earrier 
air and gases are collected in mani- 
folds, passed through a large fan, 
thence through a eyelone separator 
and following this gases and air filter 
through bag filters which retain the 
oxide. The bags are automatically 
shaken down at regular intervals. The 
oxide is collected, graded, screened, 
and packed, whence it is sent to 
storage or shipped direct to customer. 

The essential operations in the proe- 
ess for the production of zine oxide 
as carried out in the Josephtown plant 
of the St. Joseph Lead Co. are shown 
in the accompanying diagrammatic 
and pictorial flowsheet. 
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1 Ai stope in the Balmat zinc mine of the St. Joseph Lead 
St. Lawrence County, New York. Veins have a dip of about 4 
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4 Charging hearth of roaster. Concentrates are roasted to reduce 5s 
Resultant calcine contains 67 to 68 percent zinc 
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2 Loading ore trains in the mine. These trains dump ore into underground pockets 
from which it is later drawn off and hoisted 2,000 ft. up the inclined shaft 
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St. Joe flotation machines. 
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6 Automatic weighing machines for zinc sinter and coke, 
The preheated charge is fed continuously inte th 
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7 Preheater and top of electrothermic furnace. The preheater is a gas-fired 
brick-lined kiln in which the temperature is raised to dull red heat 
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8 Panel board and operating controls for electric 
town plant of the St. Joseph Lead Co. 
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4 Electrothermic furnace in which the charge serves as the current 
It rises to a temperature of abou! 1,200 deg. C. 
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ols for electrical imput to furnaces at the Joseph- 10 The bag room where zinc oxide fumes are received from the furnace. The 
Co. particles cling loosely together and are caught in the meshes of cloth bags 
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yackers. The oxide is collected, graded, screened, and 12 Section of the zinc oxide storage warehouse showing mechanical transportation and 
storage or shipped direct to the customer stacking of the zinc oxide packages at the Josephtown plant of the company 
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In today's development of synthetic products, 
Raymond equipment plays an increasingly im- 
portant part in advanced methods of processing. 


The Raymond IMP KILN MILL with its combina- 
tion drying and grinding operation efficiently 
handles the preliminary step in preparing the raw 
material. 


PROBLEM—To reduce a synthetic resin to a dry, fine, 
uniform material suitable for the manufacture of white 
and transparent plastics, entirely free of discoloration. 
EQUIPMENT—Raymond IMP MILL with Flash Drying 
System, furnace unit for supplying hot gases, one main 
cyclone collector and two auxiliary collectors for 3-stage 
drying and cooling process. Siainless steel and porcelain 
linings are used to eliminate iron contamination. 
RESULTS—Material is dried and disintegrated in one op- 
eration, reducing the moisture from initial 50% to final 
1% content. Capacity: 500 pounds per hour of dry 
product of high clarity and purity. 

You may have some other problem in production that 
require exacting methods of drying, grinding and 
separating. Raymond engineers offer you both the 
equipment and the experience to assure a practical 
solution. 


Division 


COMBUSTION ENGINEERING COMPANY, INC. 


4341 North Branch Street a 


CHICAGO. 


Sales Offices in Principal Cities + «+ «+ 


FEBRUARY 1941 CHEMICAL & METALLURGICAL ENGINEF (IN 


| 

| 
AS 

ay 

— 


ING 


ANTI-TRUST SUITS TIE IN WITH 
PRODUCTION BOTTLENECKS 


Criminal indictment under the anti- 
trust laws is being developed in the 
New Deal wing of the Administration 
as another means of “policing” alleged 
bottlenecks in production capacities 
and prices of vital commodities. In- 
dictments aimed at what Thurman 
Arnold calls a German-American pat- 
ent and production pool in magnesium 
is the case in point. 

These indictments naming Aluminum 
Co. of America, I. G. Farben Industrie 
of Germany, Dow Chemical Co., Amer- 
ican Magnesium Corp., Magnesium 
Development Co., and the General 
Aniline & Film Co., and a number of 
individual officers, charge that German 
and American patents were pooled in 
1931, that American production was 
limited, that fabricators were made 
dependent upon a single source of 
supply and that magnesium prices 
were maintained artificially high. 

Arnold’s purpose in this line of 
attack is to break up alleged inter- 
national agreements between Ameri- 
ean and Axis concerns to end what he 
charges restricts this country’s pro- 
duction and creates domestic monopo- 
lies of vital materials. For magnesium 
his goal is to open the production and 
fabricating fields to others desiring to 
go into the business. If his suit 
doesn’t do the trick, Arnold would like 
to promote some sort of government 
patent confiscation under dormant 
laws left over from the last war. 

Arnold openly has decided to seek 
only criminal indictments instead of 
civil action, contending that this speeds 
up conclusion of his cases. Arnold 
did clear the magnesium defendants of 
any deliberate “un-American” tieup 
with the Nazis. The alleged price- 
fixing and production limitation he 
called simply American industry's idea 
of smart business tactics which Hitler 
took advantage of. 


MUNITIONS PLANT PROGRAM 
MAKES FURTHER PROGRESS 


The government’s munitions plant 
program has reached the lull between 
the first section and the second. Bulk 
of the projects in the initial program 
to provide production facilities for 
a 2,000,000-man army are underway; 
plans for the second chain of plants, 
which will be available as production 
facilities for a 4,000,000-man army or 
to aid Britain, are still in the lump 
eum figure stage—and even the lump 
sum figure at present is largely a 
guess. 

Biggest development during January 
was award of a $48,000,000 contract 
for construction and equipment of the 
smokeless powder factory at Childers- 
burg, Ala., which is to be du Pont built 
ind operated. One-third of the cost 
of this plant will be paid by the Navy 
which will get one-third of the out- 
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put. This is the first plant scheduled 
on this sharing basis. 

Construction contracts also were an- 
rounced during January for two of the 
bag loading plants to be operated in 
conjunction with the smokeless fac- 
tories. Winston Brothers Co., C. F. 
Haglin and Sons, Inc., and Missouri 
Valley Bridge & Iron Co. share a 
$15,227,080 contract to build the plant 
at Charlestown, Ind., which Goodyear 
Engineering Corp. will equip and oper- 
ate. Mason & Hanger will build a 
$9,376,000 bag loading plant to be 
Hercules Powder operated at Pulaski, 
Va., in conjunction with the Radford 
powder factory. 


DIAMOND ALKALI WILL BUILD 
SILICATE PLANT IN TEXAS 


The Diamond Alkali Co. of Texas 
was incorporated recently to manu- 
facture and distribute alkalies and 
other chemicals in Texas. The new 
company has taken over the Gulf 
Coast Chemical Co., and will continue 
to operate this as a division with the 
main office in Houston, Texas as well 
as branch offices in Dallas and other 
cities. 

The Diamond Alkali Co. of Texas 
has purchased a tract of land in 
Dallas at South Lamar and Lenway 
Streets and in the near future will 
start construction of a new plant to 
manufacture silicate of soda and sili- 
cate products. A contract for the 
erection of the new plant has _ been 
placed with the Rust Engineering Co., 
Pittsburgh. It is expected that con- 
struction will be completed and plant 
operations commenced in August. 


CHEMICAL ENGINEERS NEEDED FOR 
NATIONAL DEFENSE WORK 


Qualified persons are urged by the 
Civil Service Commission to file ap- 
plications for the position of chemical 
engineer. There are various grades of 
chemical engineer positions open, with 
salaries ranging from $2,600 to $5,600 
a year. Engineers with experience in 
strategic mineral research are especi- 
ally needed by the Bureau of Mines. 
The Regional Research Laboratories of 
the need of persons experienced in 
industrial utilization of surplus agri- 
cultural products. Separate employ- 
ment lists will be established for posi- 
tions in various specialized branches 
of chemical engineering such as fuels, 
foods, petroleum production, and 
plastics. 

Applicants must have completed a 
four-year college course with major 
study in engineering. Professional ex- 
perience in chemical engineering is also 
required. Appointees will perform 
engineering work in such fields as 
pilot plant investigation, design and 
installation of equipment, and corre- 
lation of research data in the special- 
ized branches of chemical engineering 
in which the appointments are made. 
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SALE OF MUSCLE SHOALS NITRATE 
PLANT PROPOSED 


Legislation designed to give the 
Tennessee Valley Authority to sell or 
lease Nitrate Plant No. 1 at Muscle 
Shoals for private industrial use has 
been introduced by Representative 
John J, Sparkman, Alabama Democrat. 
The bill would permit TVA to sell or 
lease, or transfer to other government 
agencies any of its property except 
permanent dams, hydraulic power 
plants, fertilizer plants or munitions 
plants. It has been reported that a 
leading chemical company has ex- 
pressed interest in converting the now 
idle Nitrate Plant No. 1 into a modern 
chemical industrial plant. 


AMERICAN CERAMIC SOCIETY WILL 
MEET IN BALTIMORE 


The American Ceramic Society, Inc., 
will hold its forty-third annual meet- 
ing at the Lord Baltimore Hotel, Bal- 
timore, March 20-April 5. Carl G. 
Hilgenberg is honorary chairman of 
the local executive committee with 
Walter A. Weldon chairman. The 
Board of Trustees will meet on March 
29 and also on the following day. 
Papers covering every phase of ceramic 
technology have been prepared for de- 
livery at the technical sessions. On 
April 3 and April 4, visits will be 
made to plants in the vicinity, to 
museums, Annapolis, and Washington. 
On the evening of April 1, there will 
be a moonlight cruise on the Chesa- 
peake, 


TEXAS GULF SULPHUR SPONSORS 
RESEARCH PROGRAM 


The Texas Gulf Sulphur Co. has 
inaugurated a long range program of 
research at Boyce Thompson Institute, 
Yonkers, N. Y. The initial investiga- 
tion will be devoted to a study of the 
fundamentals in the use of sulphur 
as an insecticide and fungicide. It will 
be under the direction of Dr. Frank 
Wilcoxon. {t is hoped that these re- 
searches wili clarify existing knowl- 
edge regarding fungicidal or insecti- 
cidal sulphur, establish specific 
physico-chemical data, particularly 
vapor pressure data of sulphur dusts 
and determine the influence of particle 
size, ete., on the efficacy of sulphur in 
controlling insects and plant diseases. 
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News from Washington 


WASHINGTON NEWS BUREAU, McGRAW-HILL PUBLISHING CO. 


EFENSE MUST be speeded. Therefore, 

anything which even slightly slows 
defense plans must be sacrificed. This 
is the new attitude of Washington. 
Furthermore, the defense program now 
contemplates the development of 
capacity for all necessary materials of 
war to the point sufficient for a 
four-million man army. 

The enlarged program does not as- 
sume either that the United States will 
soon be in a shooting war, or that we 
shall have four million men under arms. 
It does assume that we are the arsenal 
for all anti-Axis belligerents. And 
the second half of the capacity is as- 
sumed to be necessary to care for our 
friends’ material needs in the event 
we should happen to get into war in 
addition to being their source of supply. 

Accelerating international goods 
movement is an essential part of this 
program. The building of more ships 
is, therefore, an integral part of the 
speed up. This is necessary on the as- 
sumption that the United States must 
carry all the goods which constantly 
reduced British tonnage cannot carry. 
There is no present Washington ex- 
pectation of convoys by the United 
States Navy or the sending of the 
United States flag into belligerent 
waters. But we will take over all the 
trade routes which do not involve 
prospective danger to ships flying our 
flag, so that Britain may concentrate 
her merchant marine on direct supply 
routes in the danger zones. 


The New O.P.M. 


Defense organization now is under 
the Office of Production Management 
headed up by Knudsen and Hillman, 
supported by Secretaries Knox and 
Stimson. And there is plenty of 
authority now to do many things which 
the old Defense Advisory Commission 
could not have even seriously urged, 
much less ordered. The three major 
divisions of O.P.M. deal with purchases 
(Donald M. Nelson), production (John 
D. Biggers), and priorities (E. R. 
Stettinius, Jr.). Chemical industry is 
most concerned with the production di- 
vision which includes three major sec- 
tions. One of these, under W. Averell 
Harriman, cares for matters of indus- 
trial materials supply. Chemicals and 
many of the other products of chemical 
process industry are “industrial mate- 
rials” within the meaning of the pres- 
ent organization. The three groups 
under Harriman deal with agriculture 
and forest products (directed by R. R. 
Deupree of Procter and Gamble), with 
metals and minerals (directed by 
George M. Moffett of Corn Products 
Refining Co.), and chemicals (directed 
by E. R. Weidlein of Mellon Institute). 
The chemical unit formerly under and 
associated with Dr. Weidlein’s Defense 
Advisory Commission group is now 
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wholly here, as the chemical group of 
O.P.M. 

It will be noted that the new policy 
places executives in charge of com- 
modity groups which are not related 
to the normal business connections of 
these men. This is a deliberate action 
both to reduce the chance of prejudice 
and to protect the individuals from 
charges of bias. Subordinates par- 
ticularly skilled in various commodi- 
ties will continue in an advisory or 
junior administrative relationship. 
But major policy decisions will not be 
made by men from industry normally 
active in the same fields as they are 
asked to handle in Washington. 


Goods Speed Up 


Priorities will be used directly or 
indirectly when necessary. As yet most 
of the requisite speed is being obtained 
with voluntary methods in which con- 
tractors and subcontractors’ merely 
meet the necessary “requested” dates. 
Some rationing of certain goods may 
come before long. For example, there 
is general talk that the quantity of 
steel which the automobile industry 
can have may be limited some time this 
summer or early fall. Other like ac- 
tion may come sooner on other com- 
modities when a pinch of short supply 
is experienced. 

Export controls were extended during 
January to additional commodities, in- 
cluding brass, bronze, copper, zinc, 
nickel, potash, and others. But a gen- 
eral program of free export to Canada 
is established, in effect, by “general” 
licenses. Full reporting is required. 
but restrictions do not govern except 
on a very few goods, particularly arms, 
ammunition, and implements of war. 

Where main contractors can get 
faster action by subcontracting part of 
their manufacturing job, they are being 
urged to do so. As yet, there is no 
compulsion. That may come later if 
the voluntary technique is not adequate 
to get wanted results. 


Strategic Stock Piles 


The R.F.C. has been the major 
agency financing the building of mili- 
tary reserves of strategic and critical 
materials. In mid-January the status 
of that program was described in a let- 
ter by Administrator Jesse Jones to 
the President. The following situation 
was revealed: 

Rubber Reserve Co. has arranged to 
purchase 430,000 tons of crude rubber 
at a cost of $190,000,000, of which 
52,000 tons are in hand and 20,000 
more tons in transit. About 16,000 
tons merely await cargo space at the 
point of shipment. The balance is ex- 
pected during 1941. It will be noted 
that the average purchase price is ap- 
proximately twenty cents a pound. The 
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government purchasing is being ar- 
ranged so that it does not interfere 
with normal industry purchases nor 
advance the price. Incidentally, Com- 
modity Credit Corp. is acquiring by 
its cotton exchange deal, 95,000 tons 
additional of raw rubber, most of which 
is in hand. 

Metals Reserve Co. is purchasing 
antimony, chrome ore, managanese ore, 
tungsten trioxide, tin, copper, graphite, 
and other minor mineral and metal 
commodities to the extent of about 
$377 ,000,000. 

Defense Supplies Corp. is purchas- 
ing $50,000,000 worth of high-test avia- 
tion gasoline and has contracted for 
300,000 tons of Chilean nitrate of soda, 
the latter at an average price of $18 
per ton. Only one-third of the nitrate 
can be brought to the United States 
promptly because of lack of ship space. 
A quarter of a billion pounds of wool 
have also been purchased from Aus- 
tralia. 

Other spending or commitments by 
R.F.C. include Defense Plant Corp. 
aid in building industrial works, cer- 
tain defense loans, and other aids. 
Total commitment aggregated $1,100 
million in mid-January. All of this 
spending and aid program is, of course, 
in addition to direct Army and Navy 
purchasing of goods or contracts for 
plants and facilities. 


Price Problems 


Industrial price Commissioner Leon 
Henderson has been very successful in 
controlling certain goods prices, not- 
ably copper. But other units of the 
government seem disposed to criticize 
the rigid price controls sought with 
respect to other commodities such as 
zine scrap, iron and steel scrap, and 
iridium. 

These more conservative government 
men point out that present government 
effort to hold scrap prices down pre- 
vents normal expansion and new effort 
in the scrap industries, which might 
otherwise bring out several million tons 
of additional iron and steel, if the scrap 
price were perhaps $5 to $8 per ton 
higher. 

In the case of iridium it is pointed 
out that the unquestioned big jump in 
price was an increase in the charge 
by Russia for imported iridium raw 
material. The implied criticism of 
American refiners is, these officials be- 
lieve, wholly unjustified. They point 
out that the United States must 
officially deal with these foreign gov- 
ernments if they expect to keep the 
price of such a rare metal anywhere 
near normal levels when huge increase 
in consumption is in prospect. Ameri- 
can refiners are, it appears unable alone 
to exercise the desired control. 


New Magnesium Contract 


The newspaper announcement, not 
authorized by the government, that a 
huge new magnesium plant was to be 
built in California aroused much specu- 
lation and considerable comment. It is 
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authoritatively reported that Henry 
Kaiser and some of his western con- 
struction associates propose to erect 
facilities in California for making 
12,000 tons per year of magnesium. 
Their plan is reported to be the erec- 
tion of a magnesia works near Palo 
Alto and the development of the old 
Hansgirg process for converting the Aircraft, Ordnance 
oxide to metal. beens 

It is reliably reported that a large 
R.F.C. loan is sought. But no an- 
nouncement of any contract between 
these priducers and the government 
was disclosed up to the end of January. 
Washington infers, therefore, that the 
company intends to follow the sixty- 
month amortization program for its 
new construction and to take its 
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chances on selling the magnesium 
made to the aircraft industry. 

There is no question in Washington 
but that additional magnesium capacity 
of this order of magnitude is desired 
by the Government. There is, how- 
ever, great speculation as to whether 
the process proposed for use in Cali- 
fornia is the most economical. It is 
expected, therefore, that some other 
proposals or potential proposals will 
be considered by the Government be- 
fore the whole matter is finally set- 
tled. Final decisions as to what fur- 
ther aid or encouragement the Govern- 
ment will give these matters is likely 
to be determined by the new division 
of metals and minerals of O.P.M. under 
George M. Moffett. That office is, how- 
ever, presumably still guided by the 
frequently stated principle that the 
Government prefers not to buy such a 
raw material as this. It prefers that 
the builders of aircratt and other 
users of magnesium on government con- 
tracts be the purchasers. The only 
concern is that there shall be adequate 
light metal available, so that there 
need be no delay in desired plane or 
other equipment construction. 


The New Congress 


The first job for Congress is, of 
course, authorization of a new muni- 
tions program by which America can 
more actively cooperate with Britain. 
Then will come the financial legisla- 
tion, including a new debt limit, 
greatly increased appropriations, and 
some new tax plan partly to offset the 
stupendous deficit which a minimum 
of $17.5 billion spending will involve. 

Some other special items of legis- 
lation will be carried on in parallel. 
But these will be principally those 
bills ef definite military significance. 
One of that group is the bill proposing 
that the Bureau of Mines administer a 
license program for all makers, mar- 
keters, and users of explosives. The 
revised bill for that purpose is, ac- 
cording to industry spokesmen, a much 
more workable one because it enables 
administrative discretion to determine 
what commodities, or quantities, and 
what technical rules of handling are to 
ve supervised. 

It seems unlikely that most other 
legislative matters will have any im- 


portant attention until late Spring; 
but some of the spare time of the minor 
committees may be so used. 


Chemical Warfare Service 


Chemical Warfare Service’s gas de- 
fensive production program expanded 
during January from the two activated 
carbon contracts previously identified 
to a nine-plant setup. A total of $10,- 
000,000 is involved for new plant con- 
struction and added facilities for gas 
mask charcoal and other chemicals 
used in gas defensive appliances. 

In addition to the contracts for car- 
bon produced from a domestic saw- 
dust base previously announced for 
National Carbon Co. and Barnebey- 
Cheney Engineering Co., similar con- 
tracts have been given the Atlas Car- 
bon and Clay Co., Glendale, Cal., and 
Carlisle Lumber Co., Seattle, Wash. 
New plants for making other needed 
chemicals will be erected by Monsanto 
Chemical Co., at its present plant site 
in East St. Louis; Dow Chemical Co., 
at Midland, Mich., and E, I. DuPont de 
Nemours & Co., at Niagara Falls. 
These plants will be government-owned 
and privately operated on a fixed fee 
basis. Cost of these plants will not be 
announced, nor will the exact products 
to be made be identified. Two other 
contracts which do not require addi- 
tional plants were awarded Carbide 
and Carbon Chemical Corp. of New 
York, and Dewey & Almy Chemical 
Co., Cambridge, Mass., to complete the 
program, 


Farming Out Contracts 


The British formula of “bits and 
pieces” is being incorporated in 
America’s speedup defense drive under 
the designation of “farming out.” So 
far the plan is being applied only to 
machine tools and like equipment and 
to big mechanical assembly jobs, such 
as airplanes. 

The “farming out” drive is headed 
up by two Milwaukee brothers, Joseph 
L. and Francis Trecker, who built a 
thriving business on the principle of 
sub-contracting as much of their parts 
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work as they could find small idle 
plants to take. Both Treckers have 
been called in by the War Department 
as $l-a-year men. 

While the program at present is 
aimed at helping break the log-jam 
in the machine tool and airplane parts 
production bottlenecks, “farming-out” 
is considered in Washington to have 
practical application to many other 
fields. A manufacturer of mixed 
chemicals might, for instance, be able 
to “farm out” production of part of 
the original chemicals, thus conserving 
more of his own plant for the mixing 
operation. At any rate, sub-contract- 
ing is becoming the slogan for speed- 
ing up defense. 


Economic Warfare Program 


Discussion in Washington for apply- 
ing a “squeeze” to Axis powers by 
buying Latin American minerals not 
because the U. S. needs them so much 
as to keep them away from Germany 
and Japan is rapidly broadening into 
plants for an over-all program of 
economic warfare. In early February, 
indications were that the groundwork 
is being laid for this as the next phase 
of the Administration’s aid-to demo- 
cracies program. 

Essentially, tie program involves ex- 
tension of the British blockade by cut- 
ting off supplies at the source. Clearest 
idea of how this is being planned 
comes from Hugh Dalton, Minister of 
Economie Wartare in London, who has 
told Commons he expects the U. S. to 
bar its ports to vessels carrying com- 
modities which appear likely to be in- 
tended for ultimate Axis delivery and 
to freeze German assets in this country. 
On this side of the Atlantic, technical 
freezing of credits of all nations to 
avoid obvious “discrimination” is 
considered more likely. President 
Roosevelt has admitted such a move is 
under consideration. 

Nucleus of this “economic warfare” 
program, when it comes, will be the 
Export Control Administrator’s Office 
which already is planning expansion, 
and seems likely to get considerable 
inerease in its ranking authority. 
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GERMANY IS DECENTRALIZING PRODUCTION OF WAR 
GOODS TO LIMIT AIR-RAID LOSSES 


From Our German Correspondent 


ECENTRALIZING production and plac- 

ing war orders uniformly over the 
Reich to lessen the risk of air raid 
damage brings up a number of ques- 
tions of interest to the German busi- 
nessman. At the outbreak of the war, 
military orders were concentrated in 
plants usually located in the interior, 
but during the past few years new war- 
important industries have been re- 
moved from frontier regions. With the 
cessation last spring of “continental” 
land operations and the continuance 
of RAF raids, orders are now being 
given to many smaller plants all over 
Germany. Another reason for placing 
orders with small and medium-sized 
firms is that the government wants 
to keep up their capacity for later 
peacetime operations. 

The war is thus bringing the Reich’s 
economy into a new phase. When the 
Nazis first came into power, they 
favored the small operator, at least in 
the consumer-goods industries, and 
openly proclaimed the desire to break 
up large distributing organizations, 
especially in the department store and 
textile industries. Later, when various 
measures were introduced which set up 
restrictions and red tape in export, 
foreign currency, and tax fields, smaller 
producers could no longer maintain top 
heavy administrative costs and either 
had to combine or go out of business. 
Raw material shortages and the “autar- 
kie” drive to produce synthetics auto- 
matically favored the larger units 
since they had the research and finan- 
cial organization capable of taking 
over new less-profitable production. 
The Conversion Law of 1934 and the 
New Company Law of 1937 reduced 
the number of smaller companies still 
further, since thereunder no new cor- 
porations could be capitalized for less 
than 500,000 RM, and existing com- 
panies with a capital of less than 
100,000 RM had to be converted into 
partnerships or to individually-owned 
businesses or be liquidated by the end 
of 1940. 

One way the smaller companies have 
been able to stay in business has been 
through the formation of production 
“rings,” as in Wuerttemberg in south- 
ern Germany. The mother company of 
the L’Orange Ring, as described re- 
cently in the Rundschau Deutscher 
Technik, takes over the risks of main- 
taining stocks, exports, sales, research, 
and determination of products to be 
made, while the small member firms 
take the risks of production only but 
are otherwise left a considerable de- 
gree of independence. The “ring,” 
established in the depression of 1932, 
is probably the prototype for the pres- 
ent organizations sub-letting contracts 
for government orders. 
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That labor shortages rather than 
raw material shortages are causing in- 
dustrial “bottlenecks” in Germany is 
evident from press reports as well as 
from classified advertisements for 
skilled labor in technical journals. 
War prisoners and civilian workers 
from occupied territories have helped 
fill the gaps of unskilled labor. At the 
close of the harvest season many 
skilled workers among war prisoners 
were assigned to work in the chemical 
and metal industries. A _ further 
“combing out” of skilled laborers in 
plants where they are not absolutely 
needed and transfer of between 500,000 
and 800,000 workers to other parts of 
the Reich in recent months also reflects 
the trend toward decentralization of 
war industries, as mentioned above. 

With increased emphasis on airplane 
production and the substitution of 
lighter for heavier and imported 
metals, the Reich is pushing aluminum 
production at top speed. It now claims 
to have outdistanced even the United 
States in this item, although actual 
production figures are not published. 
The aluminum industry in the Reich 
has long been virtually stated-owned, 
leading firms being the Vereinigte 
Aluminumwerke, Lautawerk, Alumi- 
umindustrie A. G., Neuhausen, Metall- 
gesellschaft A. G., Frankfurt, and the 
Oesterreichische Kraftwerke, the latter 
an Austrian power company. France 
and Yugoslavia supply considerable 
quantities of the necessary raw ma- 
terial, bauxite. Norway, an important 
aluminum producer because of its 
cheap water power, has developed a 
new process in trying to make itself 
independent of bauxite imports. “Norsk 
Hydro,” in which I. G. has an interest, 
is treating labrador, a calcium- and 
sodium-containing feldspar, abundantly 
available in Norway, with nitric acid 
to produce aluminum oxide which is 
then reduced to pure aluminum. 

The increased processing of alumi- 
num yields a greater amount of 
aluminum scrap in the form of shav- 
ings and filings, which are being re- 
generated in the Reich. To apply the 
latest recovery process described in 
the Berlin publication “Aluminium,” 
new equipment has been designed: a 
crusher to break up the shavings, a 
centrifuge and drying drum to remove 
oil and water, a magnet to separate 
iron particles, and charging equipment 
to insert the scrap into the ovens. 
Since shavings offer a thousandfold 
larger surface than blocks and are in 
danger of burning up in the furnaces, 
salt, which is later recovered and re- 
generated, is inserted with the alumi- 
num furnace charge. 

In addition to being used for cables 
to replace copper, aluminum is also 


being used on brake linings for rail- 
way cars in the place of imported as- 
bestos. The new linings are made of 
“fiber” of aluminum “wool” 0.03 mm. 
thick, each being covered with a syn- 
thetic rubber coating. The new lining 
which has been tested over a five 
year period in actual use, is claimed to 
be waterproof and just as efficient as 
asbestos linings. 

Synthetic Buna rubber is also find- 
ing increased use in railway car, auto- 
mobile, and airplane construction as an 
insulating material against vibration 
and noises. The non-swelling Perbun- 
an type of Buna has been successfully 
used on street cars as bushings for 
wheels and as springs and shock absorb- 
ers and also for couplings on motors. 
Since it can be attached to metals, 
plastics, wood and glass, and is non- 
corrosive and resistant to oils and fats, 
Perbunan has found many uses in in- 
dustry. Aside from use in automobile 
tire manufacture—the latest product 
is a soft solid rubber tire—Perbunan 
rubber is being substituted for ink 
rollers on the printing presses, in re- 
placing leather rollers in the textile 
industry, for hoses in oil refineries and 
gasoline stations, and as a covering for 
wiring and a lining for containers in 
the chemical industry. According to 
recent reports, Buna is also now being 
used almost exclusively for shoe soles 
both on new shoes and in repair shops. 

Although the Reich has been obtain- 
ing large supplies of cork from Spain, 
engineers are constantly at work to 
achieve satisfactory substitutes for im- 
ported cork. This is especially true 
in the field of large scale refrigeration 
and wall insulating materials. Among 
the various substances tested for this 
purpose are pressed peat boards, plates 
of slag and glass wool, pine bark, 
hemp scraps, porous concrete, etc. Be- 
cause of either cost, weight, suscepti- 
bility to decomposition, or moisture 


‘absorption, none of the materials so 


far developed is entirely satisfactory. 


CHLORINE INSTITUTE ELECTS 
OFFICERS AND DIRECTORS 


At the annual meeting of the Chlor- 
ine Institute, Inc., held at The Chem- 
ists’ Club, New York, on Jan. 22, the 
following directors were elected for 
two years: N. E. Bartlett, Pennsyl- 
vania Salt Mfg. Co.; Thomas Coyle, 
R. & H. Chemicals Department, E. I. 
duPont de Nemours & Co.; John A. 
Kienle, The Mathieson Alkali Works; 
Louis Neuberg, Westvaco Chlorine 
Products Co.; and Bli Winkler, Colum- 
bia Chemical Division, Pittsburgh 
Plate Glass Co. The hold-over direc- 
tors are: R. W. Hooker, Hooker Elec- 
trochemical Co.; S. W. Jacobs, Nia- 
gara Alkali Co.; and E. C. Speiden, 
Isco Chemical Division, Innis, Speiden 
& Co. 

At the direetors meeting which fol 
lowed the annual meeting officers for 
the current year were elected as fol- 
lows: S. W. Jacobs, president, E. C. 
Speiden, vice-president, and Robert T. 
Baldwin, secretary and treasurer. 
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CHARACTERISTICS OF SANTOLITES 


The Santolites are condensation products of aromatic sulfonamides with formaldehyde. 
MS MHP 


Hard, brittle The Santolite resins are 
— outstanding in the specialty 
lumps j coating field. Because of 
their numerous advantages 
they are being used success- 
1.35 (ap- fully in a wide variety of fin- 
= ishes that must mect many 
1.50984 red j types of conditions. 
at 30°C. = 50°C, Perhaps you have a plasti- 
(25% in j cizer or resin problem. If so, we 
invite you to submit it to our 
technical staff. 
: For additional information write 
Over 100 j for the 40-page booklet, “*Plasti- 
cizers and Resins."*’. .. Monsanto 
Cuemicat Company, Organic Chem- 
10 Max. j icals Division, St. Louis, U. S. A. 


310°F. 


Over 100 


*Retentivity is given in parts per 100 parts by weight of the N/C or AC/C. 


MONSANTO CHEMICALS 
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TYPES OF 
HARDINGE 
MILLS 


HARDINGE “THERMOMILL” 

For wet or dry grinding granular 
or fine products—Open circuit or 
; closed circuit with Hydraulic or Air 
Classifier. 


Each has its own advantages. 


HARDINGE 


COMPANY, INCORPORATED 
YORK, PA., Main Office & Works 
NEW YORK, 122 East 42nd Street 
CHICAGO, 205 W. Wacker Drive 
SAN FRANCISCO, 50! Howard St. 
TORONTO, 159 Bay Street 


COMPANIES ELIGIBLE TO AMORTIZE 
PLANT EXPANSIONS 


The first list of companies certified 


to the Internal Revenue Collector as 
eligible to amortize emergency plant 
expansion over five years on tax re- 
ports was issued late in January. It 
included 67 firms with expansion 
valued at $120,188,000, mostly in the 
machine tool and airplane fields but 
including also a number of 
industrial electricai 
firms. 

In addition to the 67 certificates 
granted, the War and Navy Depart- 
ments have dozens of other applica- 
tions pending as a result of the initial 
rush for accelerated amortization of 
defense plant construction. It is prac- 
tically too late now to file applica- 
tions for work started last year, but 
new facilities currently being planned 
for defense orders are eligible when- 
ever work starts. 

Applications from prime contractors 


mining, 
equipment 


must show that the added facilities 
are being built to turn out defense 
orders and that the facilities would 


not be required for normal business. 
Sub-contractors seeking 60-month 
amortization of expansion must list 
increased demands for their products 
and show how the products of these 
with needs. 
Sub-contractors, too, must show that 
the added facilities would not be 
needed for normal orders. 
Included among the list of 
panies granted 60-month amortization 
certificates are: American Smelting 
& Refining Co., zine smelting facilities, 
$400,000; Bethlehem Steel Co., for 
coke, pig iron and steel ingots, $20,- 
390,000; American Gas Accumulator 
Co.. for flood lights, $150,000; Dewey 
& Almy Chemical Co., soda lime, $27,- 
000; Hanna Furnace Corp., pig iron, 
$1,250,000; Humble Oil & Refining 
Co., toluene, $1,097,000; Johnson & 
Johnson, surgical cotton and gauze, 
$350,000; Nevada-Massachusetts Co., 
tungsten products, $400,000; North- 


customers fit in defense 


com- 


west Magnesite Co., magnesite, $315,- 
000; Permanente Corp., magnesium 
oxide and metallic magnesium, $6,- 


500,000; Tennessee Copper Co.,  sul- 
phurie acid, $1,1000,000; Westinghouse 
Electric and Manufacturing Co., mar- 
ine propulsion machinery, $5,670,000. 


CHEMICALS AND DRUGS INCLUDED 
IN RED CROSS SHIPMENT 


First small officially - permitted 
“leak” in the British blockade of 
Europe permitted shipment by the Red 
Cross of American Government and 
donated food, clothing and drugs and 
vitamin concentrates to  unoceupied 
France and to Spain late in January. 
The British Ministry of Economic 
Warfare granted permission for the 
$1,000,000 shipload of supplies to go 
through at the request of the Ameri- 
can Government. 

To France the boat carried 500 tons 
of powdered milk, 250 tons of evapo- 
rated and condensed milk, $100,000 
worth of such drugs as insulin, qui- 
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nine, aspirin, iodine, camphor, bicar 
bonate of soda, argyrol, sulphanya! 
mide and sulphapiridine, digitaline as 
well as vitamin concentrate tablets. 
plus 25 tons of children’s clothing 
produced by Red Cross women volun 
teers. To Spain the ship carried 4500 
tons of whole wheat flour, 250 tons 
of powdered whole milk, 250 tons of 
evaporated and condensed milk. 


NEW CHEMICAL ENGINEERING 
BUILDING FOR CORNELL 


The gift to Cornell University of a 
new building for the School of Chemi 
cal Engineering, to be erected at a 
cost of $700,000, was announced by 
President Edmund E. Day today. The 
donor is Franklin W. Olin of Alton, 
Ill., who for many years has 
president of the Western 
Co. and affiliated concerns. 

Mr. Olin presented the building as 
a memorial to his son, Franklin W. 
Olin, Jr., who received his M. E. de- 
gree from Cornell in 1912 and died 
in 1921. Construction will begin im- 
mediately, on a schedule calling for 
completion in October of this year. 

President Day characterized the 
gift as “a magnificent contribution 
toward the realization of a broad pro- 
gram for development of engineering 
education at Cornell, which envisions 
an increasingly important role for the 
engineer in our national economy. 
Olin Hall of Chemical Engineering.” 
he said, “will be an integral unit of 
our general plan to give the College 
of Engineering the resources it needs 
to project its tradition of leadership 
into the future.” The plan contem- 
plates similar buildings for the other 
three schools of civil, mechanical, and 
electrical engineering, with a materials 
and metallurgy laboratory. These 
buildings will form a new quadrangle 
on the southern portion of the main 
campus. 


been 
Cartridge 


POSITIONS OPEN FOR MEN WITH 
METALLURGICAL TRAINING 


Because of difficulty in filling posi- 
tions in the Bureau of Mines in con- 
nection with the defense program for 
developing strategic metals, federal 
civil service rolls have been opened 
for applications for positions of metal- 
lurgist and metallurgical engineer, 
various grades, with salaries ranging 
from $5600 to $3200 a year. Applica- 
tions will be received until December 
31, 1941. 

Applicants will not get a written 
test. They will be rated on educational 
training and experience. A 4-year co! 
lege course with major study in 
chemistry, geology, mining, physics, 
engineering or metallurgy is needed 
plus responsible experience. For asso 
ciate grade, appropriate graduate 
study may be substituted for 
rience; for other grades partial sub 
stitutions may be made. A_ 60-year 
age limit is in effect. Further details 
are available from the Civil Service 
Commission in Washington. 
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WILLIAM CAMPBELL FELLOWSHIPS 
AT COLUMBIA 


Through the bequest of the late 
William Campbell, for many years 
Howe Professor of Metallurgy at 
Columbia University, two fellowships 
have been established. They are 
awarded primarily for graduate study 
and research in the field of metal- 
lurgy. 

The stipend of each Campbell Fel- 
lowship is fixed at the time of award 
by recommendation of the Campbell 
Fellowship Committee and will norm- 
ally be an amount sufficient to meet 
the necessary living expenses of the 
incumbent of the fellowship. 

Applications accompanied by certi- 
fied transcripts of academic records, 
statements of proposed research pro- 
jects and proposed fields of graduate 
studies should be filed with the Sec- 
retary of the University before March 
1, 1941. Application blanks and an- 
nouncements will be forwarded to in- 
terested persons by the Secretary of 
the University on request. 


NEW ELECTRIC FURNACE ADDED 
TO MONSANTO PLANT 


By adding new electrie furnace fa- 
cilities for the production of elemental 
phosphorus at its plant at Monsanto, 
Tenn., Monsanto Chemical Co. now has 
the largest elemental phosphorus 
plant in the world. 

A fourth electric furnace, substan- 
tially increasing productive capacity 
of the plant, was placed in operation 
on Jan. 7, at ceremonies attended by 
Rdgar M. Queeny, president, and 
Charles Belknap, executive vice presi- 
dent. Felix N. Williams is manager 
of the plant. 

The new electric furnace capacity is 
expansion foreseen at the time the 
plant was erected in 1937 and is part 
of a master plan of development by 
the Phosphate Division, which has 
plants also at Anniston, Ala; Caron- 
delet, Mo.; and a new phosphate plant 
under construction at Trenton, Mich. 


SHELL OPERATES FIRST PIPELINE 
FOR BOSTON TERRITORY 


Operation of the first pipeline to 
serve the Boston market was started 
on Jan. 23 by the Shell Oil Co. The 
new line, which will transport only 
finished petroluem products, links the 
45,000,000 gallon storage capacity of 
Shell’s Fall River ocean terminal with 
a newly erected bulk plant at Wal- 
tham, located on the outskirts of 
Boston. 

Operating on a 24 hour basis, the 
pipeline is capable of supplying in ex- 
cess of 420,000 gallons per day, and 
is regarded as a highly important 
part of the New England defense sys- 
tem. In the event of a national emer 


gency, a large portion of Boston’s pe- 
tr-leum requirements can be currently 
supplied by the line, relieving rail, 
Wwa'er and highway transportation 
falities for the movement of other 


supplies into and out of the city. 
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Part of a battery of 6 Glass Lined Jacketed Kettles. 5’ diam. x 5’—6” deep. 
Special Wax Compound is raised to High Temperature for perfect blending 
and uniformity. 
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uniform. Heat evenly distributed just where it is 


wanted. Always under control. 


Batches. . . uniform in quality. 
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Explosive Hazard . . . forget it. And no 
nauseating odors to saturate the place—the people 
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Daniel S. Dinsmoor 


Daniet S. DinsmMoor, manager of 
the Monsanto Chemical Co. plant at 
Monsanto, Ill., has been promoted to 
assistant general manager of the Or- 
ganic Chemicals Division of the com- 
pany. His headquarters will be in 
St. Louis. 


+ ALEXANDER W. Limont, JR., is now 
in the research and development de- 
partment at the Frankford plant near 
Philadelphia of The Barrett Co. He 
is making his home at Wynnewood, Pa. 


+ Epwarp Kran, who received his 
Ph.D. degree from the University of 
London, is now connected with the en- 
gineering and construction division of 
the Koppers Co., Pittsburgh, Pa. 


+ Mervin E. CLarkK joined the tech- 
nical staff of Michigan Alkali Co., New 
York, on February 1, to conduct market 
research activities. Since 1937 Mr. 
Clark has been associated with Mc- 
Graw-Hill* Publishing Co. as assistant 
editor of Chem. & Met. 


+ Tuomas B. has been made 
Washington, D.C., representative of 
the Porcelain Enamel Institute which 
has recently opened an office in that 
city. 


+ C. YArTEs, since 1937 man- 
ager of the control and renewal parts 
division of General Electric’s indus- 
trial department, has been appointed 
an assistant manager of the industrial 
department, it was announced recently 
by J. E. N. Hume, manager of the 
department and commercial vice presi- 
dent of the company. Mr. Yates will 
continue to have charge of the indus- 
trial control and renewal parts di- 
vision. 


+ Epwin L. DENNIs, chief combustion 
engineer, of Coppus Engineering Corp., 
Worcester, Mass., since 1939, has been 
appointed to the faculty of Louisiana 
State University, Baton Rouge. He re- 
tains his connection with Coppus or- 
ganization. 


+ Ricuarp M. HitcHEeNs has been pro- 
moted from group leader in the Or- 
ganic Chemicals Division of the Re- 
search Department, Monsanto Chemical 
Co., to assistant research director ac- 
cording to a recent announcement by 
Dr. L. P. Kyrides. Dr. Hitchens suc- 
ceeds Dr. Russell L. Jenkins who re- 
cently was promoted to director of 
research for the Phosphate Division. 


+J. R. B. Exxis is studying in the 
law school of Stanford University in 
preparation for future work in patent 
law in connection with chemical engi- 
neering. 


+ Greorce N. Jeppson has been elected 
president of the Norton Co. to suc- 
ceed Aldus C. Higgins who resigned to 
become chairman of the board, a posi- 
tion vacant since the death last year 
of Charles L. Allen. Mr. Jeppson has 
been vice president and treasurer. He 
joined the Norton Co. 49 years ago; 
after being assistant superintendent 
and works manager, he was chosen a 
director in 1996. In 1919 he was made 
secretary and in 1923 he became treas- 
urer. He has been a vice president for 
several years. 


+R. A. Assury, who has been man- 
ager of the American Cyanamid & 
Chemicals Corp.’s Joliet, Ill, plant 
during the last ten years, has been 
given increased responsibilities in the 
corporation’s activities. Mr. Asbury 
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will move to Chattanooga, Tenn., where 
he will become manager of the cor- 
poration’s plant at that point and in 
addition will take over the supervi- 
sion of the corporation’s mining in- 
terests in Georgia and other southern 
states. He will also continue in a su- 
pervisory capacity over mining opera- 
tions in Arkansas. 


Lyte K. Mayne will become man- 
ager of the Joliet, Ill., plant of the 
American Cyanamid & Chemical Corp. 
For some years he has been manager 
of the corporation’s plant at Linden, 
N. J. 


+ Tuomas B. McCabe has been elected 
a director of Air Reduction Co. Mr. 
McCabe is president of the Scott Paper 
Co. of Chester, Pa., a director of the 
Brunswick Pulp & Paper Co. of Bruns- 
wick, Ga., chairman of the board of 
the Federal Reserve Bank of Phila- 
delphia, and a member of the advisory 
commission to the Council of National 
Defense. 


+ T. Goopwin, formerly man- 
ager of fuel oil sales for Shell Oil Co., 
has been appointed manager of Shell’s 
aviation department. Dr. Goodwin’s ap- 
pointment is made in conjunction with 
Shell’s enlargement of its aviation ac- 
tivities in the growing national defense 
needs. Dr. Goodwin, prominent in the 
fuel oil technological and the market- 
ing field, comes to his new position with 
equally high qualifications. During 
World War I he was in the chemical 
division of the U. S. Bureau of Aircraft 
Production. While in the chemical sec- 
tion of the engineering division of the 
U. 8S. Army aviation experimental work 
at Dayton, Ohio, he had charge of 
chemical research and inspection of ma- 
terials going into aircraft production 
and products consumed in airplane op- 
erations. Later he was on the tech- 
nical staff of the U. S. Army Balloon 
School at Fort Omaha, Nebr. He joined 
Shell in 1932 as manager of the com- 
pany’s fuel oil department in St. Louis. 


+H. N. Mippreron of B. F. Sturte- 
vant Co.’s Camden branch, has been 
relieved of sales duties and has been 
appointed engineering consultant for 
the eastern division. He will serve 
customers in an advisory capacity on 
dust and fume control and pneumatic 
conveying problems. 


+A. L. Mercer, president of The 
Cowles Detergent Co., has announced 
that at a meeting of the directors, the 
following officers were elected: E. N. 
Horr, vice president and general man- 
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Abbé ali Stainless Steel Ball Mill for 
grinding plastics; jacketed on cylinder 
and heads for water cooling; supplied 
with stainless steel dust proof housing 


and geared head unit motor drive. 


power and labor costs. 


42 Church St. 


Get These Advantages 


ABBE 


BALL MILLS 


Cylinder All Alloy 


welded construction 
—no possibility of leak- 


All bearing surfaces in- 
cluding bottom of pedes- 
tal, machined 


As modern in design as the latest 
aircraft or automobile; built for 
long hard service yet eliminating 
unnecessary weight! 

Abbé Mills embody those fea- 
tures of rugged shell construction, 
mounting, feed and discharge and 
interior baffling which give the most efficient wet 
or dry grinding or processing per unit of space, 


Abbé Ball Mills, Pebble Mills and Tube Mills 
are made in a full range of sizes; they may be 
jacketed and equipped for heating or coolin 
vacuum or pressure operation. 
meet your grinding requirements. 


Write for Catalog No. 49 


ABBE ENGINEERING CO. 


New York 


and ical 
They’re built to 


ager; C. C. Bassett, vice president and 
director of sales; C. C. Barrett, sec- 
retary and treasurer and C. H. Fisher, 
assistant secretary and assistant treas- 
urer. 


G. has been 
made manager of the Monsanto, II1., 
plant of Monsanto Chemical Co. He 
has been manufacturing superintendent 
of that operation. 


SAMUEL COTTRELL, assistant manu- 
facturing superintendent at Monsanto’s 
Illinois plant, will be manufacturing 
superintendent for inorganic chemicals. 


+ Rosert M. SanrorD, supervisor at 
the Monsanto, Ill., plant of Monsanto 
Chemical Co. will be manufacturing 
superintendent for the organic chemi- 
cals at that plant. 


+ Pavut TOMPKINS, assistant super- 
visor of the phenol department of the 
Monsanto Chemical Co.’s plant was 


to the plant manager. 


+ ALBerT H. Cooper is on a leave of 
absence as associate professor of chem- 
engineering from the Virginia 
Polytechnic Institute, Blacksburg, in 
order to serve as a chemica] engineer 
in the Plants Division at Edgewood 
Arsenal, Edgewood, Md. 


+0. T. Barnett has joined the weld- 


Where do you go for information on 


corrosion-resistant military chemicals? 
s? molding materials? 
finishing materials? pigments? 
industrial and plating ‘esins, gums, waxes? 
chemicals? solvents? 


In Brady's Materials Handbook you will find just the facts 
you want—about these or other materials of your business— 
common or unusual—to enable you to face the task of esti- 
mating, specifying, and purchasing, more easily, more 
intelligently, more economically. 


MATERIALS HANDBOOK 


By GEORGE S. BRADY, Formerly Technical Advisor 
to the U. S. Coordinator for Industrial Purchasing 


More than 5000 materials are covered 
with regard to chief characteristics, com- 
parative data, sources, substitutes, adul- 
terants, and uses. The chief ores and most 
important industrial chemicals are included 
in order to give a basic background for more 
intelligent judgment of many materials 
originating in these two divisions. 


EXAMINE IT 10 DAYS SEND THE 


JUST OUT! 


New 4th Edition 
591 pages, 6 x 9 


$5.00 


The keynote of the book is accuracy, 
authority, and correct nomenclature. The 
result is a book upon which the man who 
is concerned in any way with materials can 
depend—in handy, complete form it points 
a clear way among new alloys, synthetic 
resins, industrial chemicals for anyone who 
deals with, specifies, or purchases materials. 


ON-APPROVAL COUPON 


ing electrode department of Metal & 
Thermit Corp. in the capacity of engi- 
neer of tests. Mr. Barnett is a chem- 
ical engineering graduate of Armour 
Institute of Technology. All electrode 
test work including the manufacturing 
control testing at both the Jersey City 
and the East Chicago plants as well as 
research work on uses and applications 
of electrodes will be under his super- 
vision. 


+#G. K. Ryan has been named man- 
ager of latex elastic yarn, cut and latex 
thread sales of the B. F. Goodrich Co. 
He joined the Diamond Rubber Co. in 
1911, a year before it was merged 
with Goodrich, and in 1921 was trans- 
ferred to production work in the me- 
chanical division. Later he managed 
factory operations on the manufacture 
of mechanical rubber goods. 


+H. F. Verity, during the past two 
years, built and operated the first edible 
oil plant in Mississippi. The plant 
was that of the Buckeye Cotton Oi! 
Co. at Jackson. Recently he has been 
transferred to the Macon plant of 
Procter & Gamble as superintendent. 


McGRAW-HILL BOOK CO., INC., 330 W. 42nd St., N. Y¥. C. 
Send me Brady—Materials Handbook for 10 days’ examination on approval. 


In 10 days I will send $5.00, plus 


few cents postage, or return book postpaid. (Postage paid on orders accompanied by remittance. ) 


(Books sent on approval in U. S. and Canada only.) 


He retains the same title at the Jack- 
son, Miss., plant. 


+ Joun R. Ryan has been transferred 
to the Kenvil, N. J., explosives plan¢ 
of the Hercules Powder Co. Mr. Ry22 
graduated from the chemical engineer- 
ing department of the University of 
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Minnesota in June of 1940 and a short 
time later became associated with Her- 
cules at the Experimental Station near 
Wilmington, Del. 


4+Grorce W. JOHNSTON is now asso- 
ciated with Ethyl Gasoline Corp. in 
its technical division at the Baton 
Rouge, La., plant. 


+Lester G. Heustis, who has been 
connected as chemical engineer with 


Mass., is now employed on the engi- 
neering staff of the Cone Automatic 
Machine Co. of Windsor, Vt. 


Russell L. Jenkins 


+Russett L. JENKINS has been ap- 
pointed director of research for the 
phosphate division of Monsanto Chem- 
ical Co., it has been announced by 
R. R. Cole, general manager. Dr. 
Jenkins has been transferred to the 
phosphate division laboratories in An- 
niston from St. Louis, where he was 
assistant director of research for the 
organic chemicals division. Dr. Jen- 
kins began his employment in 1924 
at Mellon Institute where he had a 
fellowship. During 1926 and 1927 he 
was employed as a research chemist for 
the du Pont Rayon Co. He then joined 
the Swann Chemical Co. at Anniston; 
in 1935 Swann was acquired by Mon- 
santo. 


¢+Donatn L. Murrar is now with 
Standard Oil Co. of Indiana at Whit- 
ing. He is employed as chemical engi- 
heer in the research department. 


+ Metvin G. CRANDELL has been trans- 
ferred from Detroit, Mich., and given 
the New England States to service for 
the Parker Rust-Proof Co. Mr. Cran- 
dell has been with this organization for 
three vears. He will make his head- 
quarters in New York City. 


*Watrer W. Piecuner, while retain- 
ing his position of assistant director 
of rescirch for the National Lead Co.’s 
Titan m Division, is on extended ac- 
live duty as assistant A.C. of S., G-3, 
First Division, U. 8. Army. Captain 


Arthur D. Little, Ine., Cambridge, | 


Prospectus on request 
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Plechner is located at Fort Hamilton, 
Extra Filtering Efficiency 
+ Frep G. EICHEL, who was associated . 
: with the Old Dutch Mustard Co., Inc., 
U S x | | } U mM O nN O an y is now with Givaudan-Delawanna, Inc., 
a of Delawanna, N. J. Mr. Eichel is in 
W | T H research and production activities. 
+ ALEXANDER SILVERMAN, head of the 
department of chemistry of the Uni- 
e versity of Pittsburgh, will be pre- 
' sented the 1940 Pittsburgh award by 
8 the local section of the American Chem- 
‘ ical Society, February 20, for his work 
ou in chemical education, industrial chem- 
istry and the ceramic industries. 
+ Howarp B. GrossMAN, formerly as- 
* sociated with the Rex Refining Co., is 
= at present employed by the Barrett Co. 
’ in the research and development de- 
partment of its Frankford Plant. 
+ Henry BAKER has been transferred 
% to the Rochester, N. Y., office of Amer- 
e ican Blower Corp. Mr. Baker has been 
in the New York City office of the 
company. 
iY John J. Buckley 
Exo efficiency in filtering operations invariably accom- 
a panies the use of MT. VERNON EXTRA filter fabrics. Extra efficiency | + Joun J. BucKLEy has been appointed 
he works manager of the Philadelphia 
because their high degree of uniformity provides maximum filter- plant of the Sharples Corp., aceeding 
ing surfaces which have an important bearing on pressures, rate of | to the announcement of G. J. Keady, 
filtration and clarity of filtrate. Maximum filter fabric economy also | “““""'** “°° Prestcen 
attends the use of MT. VERNON EXTRA fabrics. The same high | # Cart Haner and K. H. Kieren are 
ene now employed by the Chemical Con- 
; degree of uniformity which increases their filtering efficiency brings | 2°" °""! Corp. in connection with some 
to these precision built fabrics a considerably longer life. There are | of their work in Canada. They ten 
thi ts in MT. VERNON EXTRA filter fabri k ‘ porarily have their headquarters in 
no thin spots in MI. ter fabrics to weaken orgive | th. New York office. 
way first. Their full strength is distributed equally throughout the sini 
i + Joun R. SHEFFIELD was elected a di- 
whole piece. Specify MT. VERNON EXTRA filter fabrics for extra | ooo and president of Coronet Phoe- 
‘ efficiency and maximum economy. phate Co. on February 3. He has been 
associated with the company for the 
past year. 
| N 
MT. | + Epwarp A. Dorsy of St. Louis Uni- 
WOODBERRY TURNER HALSEY c 0 MPA NY versity of Medicine will receive the 
MILLS IN C. Aelling Agents Willard Gibbs Award for this year 
: 40 WORTH STREET * NEW YORK, N.Y The medal is awarded by the Chicago 
CHICAGO NEW ORLEANS SAN FRANCISCO BOSTON « BALTIMORE Los pe Section of the American Chemical 50- 
ciety. 
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+ Grorce T. Smirn, president of the 
Joseph Dixon Crucible Co. since 1908, 
died at his home in Jersey City, N. J., 


on December 20 after a brief illness. 


+ STEPHEN LovuIs, assistant treasurer 
of Monsanto Chemical Co., died Janu- 
ary 9 at St. Johns Hospital, St. Louis, 
after a prolonged illness. Mr. Louis 
was born February 29, 1880, in France. 


Harry M. SLoan, vice president, 
treasurer, and director of U. S. Indus- 
trial Chemicals, Ine., died December 
31 in New York, after a six months 
illness. He was 62 years old. 


+ Pau N. Leecnu died January 14 in 
the Presbyterian Hospital at Chicago, 
shortiy after he suffered a_ brain 
hemorrhage in his office at the Ameri- 
can Medical Association. He was 61 
years old. In 1923 Dr. Leech became 
director of the chemical laboratory 
of the American Medical Association 
and in 1932 became secretary of its 
Council on Pharmacy and Chemistry. 
At his death he was director of the 
Division of Foods, Drugs and Physi- 
eal Therapy of the Association. 


+ Wittiam P. PICKHARDT, senior vice 
president and a director of General 
Aniline and Film Corp., died January 
22 in the Lenox Hill Hospital, New 
York City, after a short illness. He 
was 60 years of age. 


+ WALTER G. GRAVES died Dec. 25, 1940. 
He was born in Rutland, Vt., in 1865 
and graduated from Yale University 
in 1886. Mr. Graves joined Grasselli 
Chemical Co. after having served with 
Aetna Powder Co. and remained with 
Grasselli in various capacities until 
his retirement from active business in 
1923. 


+Grorce B. Hecker, Sr, editor and 
publisher of the Paint Industry Maga- 
zine, and secretary of the Federation 
of Paint and Varnish Production Club. 
died January 19. He passed away in 
Philadelphia after an attack of pneu- 
monia. He was 82 years of age. 


#C. E. Curran, chief of Forest Prod- 
ucts Laboratories’ Pulp and Paper Di- 
vision at Madison, Wis., died December 
23 at a Rochester, Minn., hospital. He 
joined the Laboratories in 1921 after 
having served in the Chemieal War- 
fare Service and in the Mead Research 


* CARLETON ELLis died January 13 at 
the age of 64. He died of influenza in 
St. Francis Hospital, Miami Beach, Fla. 
He had recently arrived from his home 
in Montelair, N. J., and was on his 
way to his winter home in Nassau, 
Bahama Islands, when he was stricken 
ill while awaiting a plane. Mr. Ellis 
maintained laboratories in Montclair, 
N. J., and in Key West, Fla. 
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@ Speed — economy — safety! That’s the 
demand of American industry today. And 
the Wright Improved High-Speed Hoist is 
one of the answers to that demand. 

In the first place, the inclusion of the 
words “‘High Speed”’ in the WRIGHT HOIST 
name is a statement of fact. They mean 
what they say. The WRIGHT HOIST is fast, 
smooth and positive in action—because of 
its load wheel and driving spindle bearings. 

Wright’s economy comes through its 
rugged and precision design—its year-in 
and year-out durability—its full zinc coat- 
ing which makes WRIGHT HOISTS immune 
to corrosion. 

And safety is inbuilt. The load chain has 
a safety factor of 7 to 1 and the special 
process steel of which it is made permits 
the chain to elongate (because of over- 
load) 3” to the foot before breaking. This 
same visual factor of safety is inherent in 
the bottom hook because this hook will 
slowly open to indicate overload beyond 
the elastic limit of the chain. 

WRIGHT TROLLEYS are made to give 
the same fast —economical—safe service as 
WRIGHT HOISsTs. Write for your copy of 
the new Wright Catalog and learn the 21 
points of WRIGHT superiority. 


WRIGHT MANUFACTURING 
DIVISION 


YORK, PENNSYLVANIA 


COMPANY, Inc. 
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NOW IS THE TIME TO 
INVESTIGATE THE MANY 
PRACTICAL ADVANTAGES 
AND ECONOMIES OF... 


ELEVATED 
STORAGI 


“ 


e As you increase your plant capacity, look many other pertinent questions . -f 
sa for this informative, 20- into the matter of elevated water storage. Are maximum efficiency, dependability 

pege P. DM Bulletin on dl riters’-aph 

“Modern Water Storage you going to nee urge quantities of water life . . . and, as an Underwriter 

in Elevated Stee! Tonks", in your processes? Will your water supply for primary source of supply for your # 

containing a wealth of fire protection be adequate and absolutely system, can eventually liquidate theit 
», descriptive detail, illus- dependable at all times? Shall you require lower insurance rates. Get a P.DM Ens! 


trations and useful data. a 
Address our nearest authoritative approach to your P 
office... your copy will Modern P.DM industrial elevated steel tanks problem, and a clear cost estimate ° 


be forwarded promptly, ive you the low-cost answer to these and i amt 
without obligation. iia right solution! 


elevated treatment, mixing or settling tanks? 


| PITTSBURGH - DES MOINES STEEL co. 


/\ 
/ A 
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oTEL Roosevert in New York 

City was the headquarters for 
the annual Spring meeting of the 
Technical Association of the Pulp & 
Paper Industry, held Feb. 17-20, 1941. 
Among the papers of special interest 
to chemical engineers, the following 
were presented: 


Gypsum in Place of Salt Cake—A 
study of the factors involved in the 
use of gypsum for a part of the 300 
Ib. of salt cake used per ton of kraft 
pulp produced was made by Otto 
Kress and William H. Aiken of the 
Institute of Paper Chemistry. They 
found that gypsum can be reduced to 
calcium sulphide in the same tempera- 
ture range that sodium sulphate is 
reduced to sodium sulphide. The rate 
of reduction of the sodium salt is 
faster than that of the gypsum, but 
the time for maximum reduction is the 
same in both cases. Conversion of 
calcium sulphide to sodium sulphide 
can be accomplished by adding a suf- 
ficient quantity of sodium carbonate to 
the carbon-gypsum mixture before re- 
duction. 

Green liquor prepared from the re- 
duction of gypsum with carbon in the 
presence of sufficient sodium carbonate 
to produce a liquor containing, after 
causticizing, two parts of caustic soda 
and one part of sodium sulphide can 
be readily causticized. The settling 
rate is the same as for normal green 
liquor. 

Gypsum should not be admixed with 
black liquor but should be introduced 
into the plant in dry form. Through 
the use of gypsum, white liquors of 
higher sulphidity can be prepared than 
through the use of salt cake and the 
sulphidity can be raised more rapidly 
if desirable. 

As far as economics is concerned, 
gypsum can be substituted for salt 
cake when gypsum is $5 per ton and 
salt cake is $17.40. Calcium sulphate 
in the form of anhydrite at $5.50 would 
produce an economy if the delivered 
price of salt cake is over $16.50. These 


TA.P.PI. Meets in New York 


data are based on soda ash priced at 
$20 and reburned lime at 56. 


Trend in Resins—Closer cooperation 
between paper and resin makers has 
led to the manufacture of “tailor- 
made” products to meet specific uses, 
according to J. F. Maguire and J. G. 
Rote, Jr. of Reichhoid Chemicals. Heat- 
stable, non-toxic resins have been de- 
veloped for use with paraffin wax to 
improve the appearance and quality 
of wax coatings. Improvements have 
been made in resins used for hot melts, 
and coatings can be produced having 
a good luster, heat-sealing properties 
and resistance to blocking. The tem- 
perature required for application has 
been reduced. Hot melt adhesives have 
been prepared having good flexibility, 
water resistance and non-toxic proper- 
ties. A new method of controlling 
softening point of the resins has been 
worked out. 

Urea resins have been formulated to 
increase the wet strength of paper and 
also to produce glossy, flexible, grease 
resistant, water resistant, and solvent 
resistant coatings. Melamine resins 
may eventually displace urea resins 
for certain usages due to a number of 
points of superiority. 

Alkyd resins used as emulsions or 
dissolved in organic solvents have 
found little application in the paper 
field but water-soluble alkyds may 
prove to be of interest as a beater 
size for special purposes, as they are 
readily precipitated by acids. They 
can also be incorporated into casein, 
starch, or glue coatings to improve the 
toughness and adhesion. 


Deinking Waste Papers—A. O. Bragg 
of Diamond Alkali Co. classified inks 
as of three types according to their 
deinking properties—those made from 
aikali-saponifiable oils, those from non- 
saponifiable oils and special inks made 
with synthetic resins and organic sol- 
vents. Oxidation reduction potential 
measurements reflect efficiency of ink 
disintegration in the deinking process. 


Hotel, Washington, D. C. 


land, Ohio. 


Fort Worth, Texas. 


MARCH 3-7, 1941, American Society for Testing Materials, Mayflower 


APRIL 7-11, 1941, American Chemical Society, St. Louis, Mo. 
APRIL 16-19, 1941, Electrochemical Society, annual meeting, Cleve- 


MAY 19-21, 1941, American Institute of Chemical Engineers, Chicago. 
MAY 19-23, 1941, American Petroleum Institute, mid-year meeting. 


O 


The process involves lowering the oxi- 
dation potential with alkali. 

Saponifiable inks are easily removed 
this way, but non-saponifiable inks 
must be disintegrated by alkali with 
an adsorbent such as bentonite. Newer 
inks such as Vaporin and Cold-set re- 
quire stronger reduction potentials 
obtainable by super-imposing action of 
a nickel catalyst on that of alkali. 
All factors contributory to lowering 
oxidation potentials during deinking, 
such as expelling dissolved air at high 
temperatures, inducing vacuum in the 
batch, addition of chemicals which 
absorb oxygen or furnish gas to dilute 
it (sodium carbonate) are valuable. 


Status of Lignin—According to 
Harold Hibbert of McGill University, 
the older ideas of Klason that lignin 
is a coniferyl type (coniferyl alcohol, 
coniferyl aldehyde, or oxyconiferyl 
alcohol) of condensation polymer have 
received considerable confirmation in 
the more recent developments in the 
field of lignin. Principal among these 
are: (1) the large yield of vanillin 
(based on the lignin content) from 
spruce wood—around 25 per cent—and 
the still higher combined yields of 
vanillin and syringic aldehyde—around 
40 per cent—from maplewood; (2) evi- 
dence that spruce lignin is a mixture of 
condensation polymers formed from 
simple units containing an aromatic 
ring having a three carbon side chain 
which evidence finds support in the 
isolation of such products as a-hydroy- 
propiovanillone and vanilloyl methyl 
ketone; (3) hydrogenation of wood and 
of extracted lignins to give high yields 
of cyclohexane derivatives having a 
three carbon side chain, and evidently 
derived from the above type of unit, 
present either in relatively simple or 
more complex form. 

The lignin of all soft woods appears 
to be identical, while that of hard- 
woods is differentiated only by the 
presence therein of large amounts of 
similar derivatives. 

Extraction of lignin by the aleo- 
holysis of wood (treatment of wood 
with an alcohol, water and a reagent 
such as alkali) appears to hold con- 
siderable promise of future technical 
application while the recent develop- 
ment of processes using only aqueous 
solutions of organic acids, such as 
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MORE CAPACITY 
for 
YOUR TOWERS 


F packed with Berl saddles, the modern streamlined surface 
medium. Per unit volume, saddles provide more effective 
surface area, better distribution and baffling with less resist- 
ance to flow than any comparable type of packing. Saddle- 
packed towers permit higher gas and liquid flow rates, and 
lower heights. For absorption, extraction, distillation and 
scrubbing, for instance, the above advantages of saddle- 
packed columns mean one thing—more capacity. 


Berl saddles are made in the %", 42”, 1” and 1” sizes of 
stoneware, porcelain or semi-porcelain; all acid-proof ma- 
terials. 


MAURICE A. KNIGHT 


Kelly Ave. Akron, Ohio 


sodium xylene sulphonate, indicate that 


ACID AND 
CORROSION RESISTANT LININGS 
FOR TANKS, CHESTS AND VESSELS 


@ Practically every type of acid, alkali or corrosion resisting 
lining—for use in process plants wherever acids, alkalies, or 
corrosive liquids, gases or vapors are encountered—is designed, 
installed and serviced by Stebbins. 


@ The installation is made by expert workmen, using only care- 
fully selected materials, under a lump sum contract—backed by 
an unqualified guarantee of satisfaction. 


@ Next time you have a new lining or a repair SEM) 
job call upon Stebbins. 


STEBBINS ENGINEERING & MANUFACTURING CO. 


367 EASTERN BOULEVARD WATERTOWN, N. Y. 
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lignin removal can be accomplished by 
much milder means than hitherto re- 
garded as possible. Such new methods 
point to future developments in the 
pulping of wood in which not only 
relatively lignin-free pulp of good 
quality is obtained, but in addition 
the lignin isolated is in a relatively 
unchanged condition and suitable for 
use as a new raw material for the 
chemical industry. 


Design of Recovery Unit—Capacity 
of the modern spray type recovery 
unit for sulphate mills has been 
stepped up to above 200 tons with 
little demand for units of 100 tons and 
below, according to F. H. Rosencrantz 
of Combustion Engineering Co. Ca- 
pacity limitation and superior per- 
formance of spray equipment has 
resulted in discontinuance of the rotary 
type Murray-Waern design. 

Primary objectives of recovery unit 
in order of importance are: continuous 
reliable production, high reduction and 
recovery of chemical and steam pro- 
duction. 

Two important obstacles to continu- 
ous reliable production are slag and 
the excess water in liquor to the 
furnace. The first difficulty is met by 
using vertical tubes spaced on wide 
centers arranged for gas flow parallel 
to tubes and providing adequate easily 
accessible lancing ports. The second 
obstacle is overcome. by maintaiming 
the solids in the liquor to the furnace 
consistently at the highest practical 
value. Excess temperature is essential 
to cascade evaporator control. High 
temperature of liquor to furnace is 
essential to drying in suspension. 

Steam producticn under given con- 
ditions is a function of the amount of 
water in the liquor, the completeness 
of the combustion process, and the ex- 
cess air and gas temperature at the 
exit. A typical heat balance under 
specific conditions shows steam produc- 
tion varying from 4.47 lb. down to 3.83 
Ib. from and at 212 deg. F. per Ib. of 
dry solids. 


Wet Strength Paper—Philip B. Taft 
of Resinous Products described the 
manner in which wet strength results 
when urea-formaldehyde resins are 
eured on the paper machine. Applica- 
tion of the resins by tub sizing is more 
successful than in the beater, he said. 
Ammonium or aluminum salts are used 
as catalysts to produce the necessary 
pH. Aluminum salts are preferred for 
most applications since they cause 
more rapid and more effective cure. A 
size consisting of 10 per cent resin 
solids, 10 to 12 per cent catalyst solids 
on resin solids, and tubbing at 130 deg. 
F., is recommended for satisfactory size 
stability and for effective results on 
the machine. However, no more ex 
aggerated conditions should be imposed 
for good size stability. 

Starches have an additive effect ani 
glycerine detracts from wet strength 
development. Plasticizing is difficult 
and involves a varied treatment al! 


though 
product 
ery of 
normal 
cured. 
in the 
Pape 
resins, 
but ot 
the ori 
temper 
streng' 
time. 
toxic. 
to be 
cellulo 
conden 
of the 
to dis 


Calc 
type 
suitab 
work, 
G. 
Ameri 
pared 
water 
and 1 
suital 
acteri 
der 
comp 
menti 
parti 
advat 
tated 
a low 
less 1 

Cal 
color 
casei 
porta 
new 
comr 
ching 
inclu 
man, 
the i 


M 
gene 
cipa 
cont 
Lag 
Bur 
Sucl 
nize 
the 
cor! 
rosi 
pre: 
che 

sub 
tea 


suc 


* 
| 
| 
| an 
Ho 
jor 
ae the 
Be ma 
| 
Ro 
Vel 
| aid 
164—2 CI 


though sugars and certain emulsified 
products have been of interest. Recov- 
ery of broke is carried out in the 
normal manner, unless the resin is 
cured. It is difficult to recover broke 
in the latter case. 

Paper, sized with urea-formaldehyde 
resins, shows superior wet strength 
but otherwise is little different from 
the original stock. On storage at high 
temperatures and high humidities, wet 
strength may tend to decrease with 
time. Such paper is not considered 
toxic. The wet strength feature seems 
to be the result of reaction between 
cellulose and the urea-formaldehyde 
condensate which reduces the tendency 
of the cellulose to swell and the sheet 
to disintegrate. 


Calcium Carbonate Pigment—A new 
type of calcium carbonate pigment, 
suitable -for high grade paper coating 
work, was described by A. R. Lukens, 
(. G. Landes and T. G. Rochow of 
American Cyanamid Co. It is pre- 
pared by a special process involving 
water-grinding of natural calcite rock 
and mechanical separation to obtain 
suitable particle size and other char- 
acteristics. The product, known un- 
der the trade name Cal-Micro, is 
composed of rhomb-shaped and frag- 
mental particles having an average 
particle size of 2-3 microns. It has 
advantages over the typical precipi- 
tated calcium carbonate in that it has 
a lower casein requirement and is much 
less water- and oil-absorptive. 

Cal-Micro is unique in having a good 
color combined with an extremely low 
casein demand, both of which are im- 
portant from a cost standpoint. This 
new pigment blends easily with all the 
commonly used pigments, especially 
china clays, and is best adapted for 
inclusion in moderate amounts, in 
many of the formulations now used in 
the industry. 


Monel Jordan Bars—-It has been the 
general opinion that non-rusting, cor- 
rosion resisting bars are intended prin- 
cipally for use in paper mills concerned 
with keeping the stock free from iron 
contamination, according to T. E. 
Lagerstrom, F. P. Huston and W. F. 
Burchfield of International Nickel Co. 
Such opinion, however, fails to recog- 
nize that irrespective of the grade of 
the stock, jordan bars are subject to 
corrosion in all jordans and this cor- 
rosion is frequently intensified by the 
presence of alum and slime control 
chemicals, they said. 

Some board mills state that foreign 
substances in their stocks are likely to 
tear the filling out of the jordans. In 
such cases, it is not advisable to use 
4 more costly corrosion resisting filling. 
However, when board mills have their 
jordans protected adequately against 
the inclusion of heavy foreign sub- 
stances, the longer life of Monel bars 
makes their use economical. 


Job Evaluation—A paper by R. H. 
Rositzke stated that a properly de- 
Veloped job evaluation plan is of great 
aid at the present time in outlining 


More than 4530 companies, realizing that the DUST 
HOG levies tribute in every way he can when he’s let alone, 
are today controlling him the economical Pangborn way. 

As a result, their workers are more efficient, freed from 
the obstruction and annoyance of needless dust. 

Machinery runs more smoothly, is not worn out before 
its time in the grinding toils of dust. 

Production schedules follow through, are not interrupted 
while dust-worn machinery is repaired. 

Lighting is better, less expensive. 

Plants are freed of the dangers of dust explosion. 

Maintenance costs are cut down. 

Machine and plant depreciation are lowered 
appreciably. 

Valuable materials are salvaged instead of cast to the 
winds—a considerable item in many industries. 

Products are not needlessly smudged or begrimed in 
course of manufacture. 

Walls, supplies, windows, paintwork, are not made 
dingy, unsightly, to aggravate cleaning problems. 


These, to mention a few, are some of the benefits of 
PANGBORN DUST CONTROL. You, too, can enjoy them 
by CONTROLLING DUST at its very source. Write to 
Pangborn today. 


Send for Bulletin No. 903 


PANGBORN CORPORATION : HAGERSTOWN, MD. 
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HOMESTEADS 

“DELIVER” AT 

LOWEST COST 
PER YEAR! 


Homestead Valves are engineered and built to stand up under the 
toughest service conditions of the Process Industries. Advanced de- 
signs plus the right combinations of metals and alloys for each set of 
fluid, temperature, and pressure conditions assure maximum service at 
lowest cost-per-year. 


That is why Homestead Valve users get extremely long, low-cost serv- 
ice such as these actual performance records: 11 years’ operation on 
vapor lines at cherry red heat, 1120° F., and 200 pounds pressure (and 
still going strong!); handling propane at 40° F. below zero for periods 
heretofore impossible; or standing up for 15 years on hot tar lines! 


Among the broad range of sizes of straightway, 3-way, and 4-way 
“Cam-Seald” and “Lever-Seald” Homestead Plug Valves, you will find 
the most economical solution to your valve problem. And our valve 
engineering service is available, without obligation, to help you select 
the right valve for each service. Why not make 
use of it on your next valve job? 


HOMESTEAD VALVE MFG. COMPANY 
P. O. Box 13, Coraopolis, Pa. 


Send for Valve Reference 
Book No. 38; and for spe- 
cial quantity prices on 
your valve requirements. 
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the best course to follow in increasing 
production with limited skilled labor. 
A well rounded plan should provide 
for: (a) a natural sequence of pro- 
motion in training workers into higher 
skilled jobs; (b) an outline of the 
essential characteristics such an ad- 
vancing worker should possess; (c) an 
exact description of duties to be per- 
formed by each worker. 

In setting up such a plan, man- 
agement should take into account the 
six major factors in job rating: men- 
tality, skill, responsibility, mental 
application, physical application and 
working conditions. These are best 
used in a numerical weighting plan. 
In introducing the program, it must 
be made clear that it is the job, not 
the merits of the man on the job, that 
is being analyzed. 

Such an evaluation gives a defined 
basis to a company for establishing: 
(a) wages for each job commensurate 
with duties performed; (b) comparison 
of wages with those of other paper 
mills or similar occupations in other 
industries; (c) discussion with employ- 
ees about direction of their advance- 
ment or work factors; (d) basis for 
extra compensation benefits and other 
personnel policies. 


Evaporator Performance—A frequent 
present-day problem in the pulp and 
paper industry is to increase the evap- 
orator capacity in an existing mill, 
according to J. P. Rubush and G. E. 
Seavoy of Swenson Evaporator Co. 
Several important factors must be con- 
sidered, such as ultimate capacity, use 
of existing equipment, available space, 
initial cost of additional equipment and 
final operating cost. The authors 
present data to enable quick deter- 
mination of the relative economy of 
quadruple, quintuple, sextuple and even 
septuple effect evaporators. A typical 
problem is carried through to a solu- 
tion considering many possibilities. 


New Industrial Index—Louis T. Ste- 
venson described a new index of indus- 
trial production and its relation to the 
paper industry. He pointed out that 
the trend of paper production has been 
upward for so long that it seems to be 
a settled habit of the industry. There 
is apparently no end in sight at the 
moment. The year 1940, according to 
latest advices, was the greatest year 
for paper production in the history of 
the country. 

It seems clear that paper produc- 
tion and industrial production as ex- 
emplified by the new index move 
upward and downward at practically 
the same time if both series are ad- 
justed for seasonal variation. How- 
ever, the swings of paper production 
generally coincide in amplitude and 
timing more closely with those of 
nondurable goods, he said. 


Heat Transfer—R. C. Jenness and 
J. G. L. Caulfield of the University of 
Maine discussed the results of their 
experiments on heat transfer coefficients 
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in small-scale natural circulation evap- 
orators. The evaporation of water 
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together with sucrose solutions and 
caustic soda solutions of a range of 
concentrations from 4.4-41.6 per cent 
was studied in two evaporators with 
different type heating coils. The over- 
all heat transfer coefficient was found 
to vary according to the equation: 


where U is the H.T.C., u is viscosity, ce 
specific heat, k thermal conductivity, 
p density, At overall temperature dif- 
ferential and a, m, n, p constants. 
The experimental value of At was 
constant in all cases, while values of 
the groups were found to be constant 
for two solutions in two different ma- 
chines provided the type of liquid cir- 
culation remained the same. The 
constant @ varied with type of heating 
surface and was materially increased 
when turbulent flow was believed to 
exist. 


ELECTRON MICROSCOPE 


America’s first commercially built 
electron misecroscope was described last 
month at a meeting in New York’s 
Chemists’ Club. The new machine (see 
cut) enables scientists to picture 
minute objects at 100,000 times nat- 
ural size. It is 
now being oper- 
ated in American 
Cyanamid Co.'s 
laboratories at 
Stamford, Conn. 
in the develop- 
ment of new 
medicines and 
chemicals. Dr. R. 
B. Barnes of that 
company stated 
that the new in- 
strument had 
participated in 
the development 
of a new calcium 
carbonate pig- 
ment for the 
paper industry. 
Fine particles of 
precipitated 
chalk, long believed to have no erystal- 
line structure, were shown to be nearly 
as perfect as large crystals. 

James Hillier of RCA Research Lab- 
oratories, co-developer of the electron 
miscroscope, described the principle of 
its operation. It utilizes a beam of 
Swift-moving electrons focussed by 
electromagnetic “lenses” to produce 
images of minute objects on fluorescent 
Screens or en photographic plates. The 
hew instrument is 20 to 50 times more 
powerful than the ordinary microscope. 

Dr. Stuart Mudd of the University 
of Pennsylvania Medical School par- 
ticipated in the symposium by describ- 
ing the important application of the 
electron miscroscope to the study of 
bact: riology. 
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YOU GET THESE IMPORTANT 
pH DEVELOPMENTS IN 


BECKMAN EQUIPMENT ONLY 


@ Whether for portable plant and field use or for large-scale process control 
work, pH equipment is something you don't buy every day. 


That's why it is so vitally important—when you do buy—that you get the most 
modern equipment available . . . equipment capable of handling all types of 
pH work and providing all the latest developments in pH control. 


There is only ONE make of pH equipment that incorporates all of 
the modern pH advancements ... and that make is BECKMAN! 


For example, here are two of the many important advance- 
ments available exclusively in Beckman pH 


Equipment .. . 


equipment .. . specify BECKMAN! 


These are only two of the recent develop- 
ments to come out of the Beckman pro- 
gram of constant pH research. To assure yourself the latest and best in pH 


Write for descriptive literature on Beckman pH Equipment! 
NATIONAL TECHNICAL LABORATORIES e 


SOUTH PASADENA, CALIF. 


WORLD'S LARGEST MANUFACTURER OF GLASS ELECTRODE pH EQUIPMENT 


BECKMAN pH EQUIPMENT 


SAVINGS THROUGH 


PROCESS CONTROL 
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open message 


Johns-Manville 


have this opportunity to discuss with you 
the big job facing all of us during 1941. 


Because of the demands placed on every 
business and every citizen by our nation’s need 
for an adequate defense, our work is clearly cut 
out for us. We must contribute to the utmost 
of our ability to the defense building program. 


Already, one-third of all J-M production is 
demanded for defense requirements. And this 
demand is growing daily. Some of it has been 
due to the increased need for J-M products for 
direct government projects. Some of it is the 
result of sales to expanding industries which 
use our products and are themselves working 
at top speed to fill government orders. 


* * * 


With every increased demand Johns-Manville 
has stepped up production to meet it. Many 
departments of our seventeen mines and plants 
have been affected by the defense needs and 
are now operating seven days a week, 24 hours 
a day. The working day is divided into three 
shifts of eight hours. At many locations, four 
shifts of employees work 40 hours each week to 
assure full production of the machines 7 days 
a week. Thus, work on Saturdays and Sundays 
is distributed fairly among everybody affected. 

As the defense program develops we will nec- 
essarily have to step up our production more 
and more. This means we will have to find all 
the “bottlenecks” and increase the productivity 
of every machine. 


Of course, most of us would prefer that in- 
dustry’s policy could be “business as usual.” 
But these are not normal times. Business can- 


by LEwis H. BROWN, President, Johns-Manville Corp. 


S THIS NEW YEAR BEGINS, I am glad to 


*Although not directly engaged in the manufacture of munitions or ar- 
maments, Johns-Manville manufactures many products essential to the 


not be conducted “‘as usual” in an emergency. 
Defense comes first. 
* 


As a company, J-M is not going to let any- 
thing or anybody stand in the way of expediting 
the government’s efforts to complete the de- 
fense program. This means co-operation by all 
of us, by management and by employees. 


Naturally we shall all be called upon to make 
sacrifices. Taxes will be heavier. Raw material 
and manufacturing costs will probably rise. We 
shall all have to bear the burden. 


Under these circumstances we shall have to 
redouble our efforts to reduce waste and in- 
crease efficiency so that we not only will be able 
to deliver quality goods in record time, but keep 
prices in check. By doing this we shall be help- 
ing to keep the costs of the defense program 
down. As taxpayers we shall indirectly benefit 
through this economy, for all of us must pay 
our share of the enormous defense bill. 


* * * 


There is no doubt in my mind that J-M job- 
holders can be relied upon to do their part. You 
have already shown the spirit of real co-opera- 
tion and patriotism which is so necessary. For 
your co-operation I want to thank you. 


I know that I can count upon your continued 
support and loyalty in our common effort to 
help keep this land of ours safe and free. 

May I take this opportunity to wish for all of 
you health and happiness during this new year? 


operation of industries so engaged. This message, stating Johns-Manville’s 
policy in support of the nation’s defense program, originally appeared in 
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the January, 1941, issue of the News Pictorial, J-M employee magazine. 
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STATISTICAL SERVICE 


CHEMICAL FACTS AND FIGURES. 
irst edition. Published by the 
Manufacturing Chemists’ Associa- 
tion, Washington, D. C. 219 pages. 
Price 65 cents (75 cents west of 

Mississippi). 

Reviewed by S. D. Kirkpatrick 
RECOGNIZING the need for an annual 
publication covering all the significant 
statistics of the American chemical 
industry, its oldest and _ strongest 
trade association has undertaken to 
compile and publish such a volume. 
This first edition, dated last Novem- 
ber, is a most comprehensive and use- 
ful tool for any chemical executive, 
engineer or technologist. 

Full advantage has been taken of 
the experience which the M.C.A. staff 
has gained through whole-hearted and 
painstaking cooperation with Chem. & 
Met. editors in their Sept. 1937 and 
Sept. 1939 issues of “Facts and Fig- 
ures of the American Chemical In- 
dustry.” Practically all of the same 
studies statistical series first 
brought together in these issues have 
been continued and brought more 
nearly up-to-date. In addition, the 
M.C.A. compilation includes a great 
deal more detailed data for produc- 
tion, imports and exports of indi- 
vidual commodities and in most in- 
stances have carried these figures back 
to 1929 or earlier years where es- 
pecially significant. Authority for all 
this information, which has been com- 
piled from Governmental and trade 
sources, is carefully noted so that 
original references may be readily con- 
sulted for additional data and explana- 
tion as to coverage. 

“Chemical Facts and Figures” pur- 
posely avoids any attempt to interpret 
or evaluate the economic and technical 
significance of its data. The only ex- 
ception noted by this reviewer is in 
the description of the new Federal 
Reserve Index for chemical production 
which ends with the significant state- 
ment, “Question has been raised as to 
whether the new index reflects a fully 
accurate picture for the chemical in- 
dustry.” Our view is that it most 
certainly does noc. 

It is a bit unfortunate that the 
Government’s delay in completing the 
1939 Census of Manufactures made it 
necessary for M.C.A, to issue its 1940 
volume with only partial and pre- 
liminary 1939 totals for many of the 
important industrial series. Some of 
these figures have since been released 
and are included in the report accom- 
panying this February issue of Chem. 
& Met. It is to be hoped that in 
future volumes the official informa- 
tion can be available more promptly 
to the industry. 

Manufacturing Chemists’ Association 
s to be congratulated in providing its 
members and their customers with a 


New Titles, Editions and Authors 


statistical service comparable, if not 
superior to, that which the automo- 
bile, petroleum, bus and other trade 
associations have long established in 
their respective fields. 


THE RING INDEX. By Austin M. 
Patterson and Leonard T. Capell. 
Published by Reinhold Publishing 
Corp., New York, N. Y. 661 pages. 
Price $8. 

AFTER nearly 20 years of study and 
work, an index of more than 4,000 
chemical compounds makes its ap- 
pearance. A critical book review is 
neither indicated nor necessary. State- 
ment of aims and accomplishment 
will be sufficient to enable each of our 
readers individually to determine its 
value. 

The book is a check list and refer- 
ence for numbering and naming ring 
structures from the single ring Tri- 
arsirane up to and including one 19- 
ring compound. Each entry includes 
the structural formula. Preferred, 
common and other names are given, 
together with at least one reference 
to the original literature. Each struc- 
ture is given a R. I. (Ring Index) 
number by which it may be identi- 
fied. This scheme permits rapid loca- 
tion of a compound by reference to 
the book’s index. It also may be used 
in future literature references for 
identifying a structure. The book’s 
16-page introduction explains nomen- 
clature, numbering and other features 
of the entries. A reprint of the pro- 
posed international rules for number- 
ing ring systems will be found in the 
appendix. 


ALL ABOUT PLASTICS 


MODERN PLASTICS CATALOG, 
1941, published by Breskin Publish- 
ing Corp., New York, N. Y. 476 
pages. Price $3.50. 

HERETOFORE this catalog has been pub- 

lished as the October issue of Modern 

Plastics. The last one appeared in 

1939. This new plastics catalog has 

just been released and is independent 

of the regular issues of the magazine. 

The opening section on “plastics en- 
gineering” contains a diagrammatic and 
pictorial flowsheet for the production 
of each of nine plastics. They remind 
one of the more elaborate flowsheets 
that have been appearing in Chem. € 


Met. for the past two years, although’ 


this magazine’s name does not appear 
very conspicuously on the page of 
acknowledgments. 

The section dealing with “materials” 
includes a discussion of the process, 
general characteristics, recent develop- 
ments, forms available, methods of 
fabrication, typical applications, and 
trade names for each of the principal 
plastic materials, including synthetic 
rubbers. 
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So much has been happening in the 
development of “molding technique” 
and “equipment” during the past year 
or two that these chapters should be 
carefully read and the statements 
analyzed for effects on trends in the 
consumption of thermoplastics and 
thermosetting materials. 

“Coating materials,” their charac- 
teristics, principal applications and 
other information are covered in a 
special section. Brief descriptions of 
the synthetic fibers, nylon, Vinyon, pro- 
tein and rayons are given in another 
section. 


COMMERCIAL FINISHES 


LACQUER AND SYNTHETIC 
ENAMEL FINISHES By Ray C. 
Martin. Published by D. Van No- 
strand Co., New York, N. Y., 526 
pages. Price $5.50. 

Reviewed by W. L. Abramowitz 

Upon studying the book, this review- 
er’s principle thought was, “Any pur- 
chaser will certainly get his money’s 
worth.” The industrial importance of 
lacquers being so well known, any 
comments thereupon would be super- 
fluous. The reader is therefore spared 
the necessity of plodding through an 
extraneous essay before finding out 
what the book is about. 

The commercial types of nitrocellu- 
lose and film scrap are described and 
their properties discussed. Three chap- 
ters are detailed for solvents, diluents, 
latent solvents, plasticizers, resins and 
pigments. The presentation of data 
on properties is somewhat elementary 
and fragmentary but definitely useful 
and it is difficult to see how it could 
be improved without becoming a manu- 
facturer’s catalogue. 

The chapter on equipment and plant 
for manufacturing and handling lac- 
quers is excellent in its thoroughness 
and detail, particularly in view of the 
danger to personnel and to property 
unless complete safeguards are taken. 

The formulation of some 300 differ- 
ent types of lacquers is touched upon 
and representative formulas’ given 
which should furnish sufficient pre- 
liminary information for further de- 
velopment. A_ special chapter is 
devoted to furniture finishes. 

One of the perplexing problems of 
the lacquer research chemist is ade- 
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THINGS TO 
REMEMBER 


about 


Sibea 
used in MODERN ADSORPTIVE DRYERS 


Modern Adsorptive Dryers are using Silica Gel for dependable and 
economical drying of gases, liquids and solids in an ever increasing list 
of applications. Silica Gel, because of its many advantages, is the logical 
choice of the engineer whose schedules and production demand Adsorp- 
tive Drying Equipment that will function day in and day out with a 
minimum of attention. 


Silica Gel is the most amazing dehydrating agent known to science. It 
is composed of a myriad of ultra-microscopic pores, drawing moisture 
from gases or liquids under treatment by a purely physical action of 
surface adsorption. It is chemically inert, non-deliquescent and will not 
cake or dust. After becoming saturated Silica Gel can be regenerated 
and its original characteristics and capacity 
attained merely by the application of heat— 
by steam, gas, or electricity, as the case may 
be. Therefore, Silica Gel will function at top 
efficiency for an unlimited period of time. 


There are undoubtedly problems in your 
manufacturing processes that Silica Gel 
Adsorptive Drying can solve. Our engin- 
eers will be glad to discuss your problems 
and make recommendations. Write to The 
Davison Chemical Corporation, 20 Hopkins 
Place, Baltimore, Maryland. 


*SILICA GEL which has 
millionsof ultra-microscopic 
pores, removes moisture by 
a combination of surface 
adsorption and capillary 
attraction. It is reliably es- 
timated thatthe interior pore 
surface of one cubic inch 
of Silica Gel ic in excess 
of 50,000 square feet. 
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quate test methods to evaluate the 
performance of his products. The 
chapter on analytical methods includes 
not only chemical analysis but also 
physical tests such as _ abrasion, 
toughness, flexibility, hardness, tensile 
strength and color. 

A most useful section is the one on 
faults and corrections in lacquer 
formulation which points out in -fair 
detail how poor films may result and 
how to recognize and prevent defects. 

There is a 100-page glossary of 
technical terms which should be of 
value even to the expert. There are, 
however, some minor _ inaccuracies. 
For example triethanolamine is called 
an emulsifying agent which it is not 
but becomes one only when used as a 
neutralizing base with fatty acids or 
sulphonated oils. Carbon black is called 
microscopic in size with dimensions 
of the order of 1000 A to 500 A which 
are actually considerably below micro- 
scopic perception. Recent electron 
microscope observations have shown 
that carbon black particles as seen 
under the ordinary microscope are 
aggregates, the individual members of 
which are in the sub-colloidal range. 
An index to the book would have been 
helpful. 


PATENT LAW 


HANDBOOK FOR CHEMICAL PAT- 
ENTS. By Edward Thomas. Pub- 
lished by Chemical Publishing Co., 
"ig York, N. Y. 270 pages. Price 

Reviewed by Robert E. Sadtler 

WRITTEN on a subject which provides 
more than half of all patent litiga- 
tion, this handbook gives considerable 
useful information for all who are. con- 
cerned with chemical patents. There 
are 23 short chapters, each of which 
covers some aspect of patent laws 
and related subjects. 

Opening with a sales talk chapter 
on “You Can’t Keep a Chemical Se- 
cret,” the book continues with discus- 
sions of problems raised by chemical 
patents, nature of a patent and sug- 
gestions for specification writing. Three 
important subjects, anticipation, in- 
fringement, suits and evidence, require 
nearly one-third of the book’s pages. 
Other chapters of importance are In- 
terferences, Double Patenting, Assign- 
ments and Licenses, Foreign Patents, 
Nature and Date of Inventions, and 
Interpreting the Specification. Fol- 
lowing chapter 23 is an interesting 
article on “Suggestions for Exploiting 
Chemical Inventions.” This is followed 
by a reprint of four typical chemical 
patents and following these are a 
full table of the numerous cases cited 
in the book and an index to the subject 
matter. 

A few statements made by the author 
may be questioned. For example, the 
impression is given in chapter four 
that a patent is a contract whereas it 
is generally recognized as a _ grant. 
And in discussing the cost of foreign 
patents, the author states that they 
average about the same as in the 
| United States. Actually the cost is 
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usually four times as great. These 
and other small errors, however, will 
undoubtedly be corrected in subsequent 
editions of the book. 


BRITISH STARCH PRODUCTION 


STARCH AND ITS DERIVATIVES. 
By J. A. Radley. Published by D. 
Van Nostrand Co., New York, N. Y. 
346 pages. Price $6. ' 

Reviewed by F. A. Frankenfield 

Tuts book is-an excellent review of 
the physical chemistry and literature 
pertaining to starch. The author has 
also prepared a summary on produc- 
tion methods pertaining to starches 
and starch products as well as indus- 
trial applications of these materials, 
particularly their uses in the adhesive, 
textile and paper industries. 

Comparatively less time is devoted 
to the other products that are ob- 
tained indirectly from starch such as 
ethyl alcohol, acetone, glucose, ete. 
Several chapters are. also devoted to 
general examination and analysis of 
starch and starch products. 

An excellent bibliography is included 
at the end of each chapter, which 
should make this book helpful to the 
starch worker. 

However, some of the production 
methods for starches, dextrines, etc. 
are not completely up to date so far 
as American standards are concerned. 
His chapter devoted to the production 
of ethyl alcohol, although it might be 
typical of English methods, is hardly 
consistent with procedure necessary to 
get good production in American fac- 
tories. 

There are a few terms which are a 
bit confusing. For example, he oc- 
casionally refers to starch slurry or 
starch granules in suspension as 
“paste.” Similarly, he frequently uses 
trade names for pastes, gums, ete. for 
products used in England without 
further identifying them, making it 
difficult for one who is not familiar 
with these products to know to what 
he is referring. 

Taken as a whole, though, the book 
is well written and is recommended for 
any starch worker who wants a con- 
cise summary of theoretical as well 
as practical aspects of starch chem- 
istry. 


THE MANUFACTURE OF COM- 
PRESSED YEAST By F. G@. Wal- 
ter. Published by Chemical Publish- 
ing Co., Inc., New York, N. Y. 254 
pages. Price $6. 

Reviewed by Gustave T. Reich 


THe is concerned especially 
with the manufacture of compressed 
yeast as practiced in England. Fol- 
lowing a brief description of the 
varieties of yeasts, molds and enzymes, 
the various subjects are divided in 
eight chapters, each with appropri- 
ate subdivisions. 

First, the subject of the isolation 
of the yeast, then raw materials, their 
preparation and calculations in ad- 
mixtures are discussed in great detail. 
Then follows the method of mashing 
and differential fermentation of grain 
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with KEMP BALTIMORE 


Kemp Adsorptive Dryers with Silica Gel will give you any required 
degree of desiccation down to the commercial ultimate—a dew point 
of -76°C. Available with single or twin towers for intermittent or 
continuous operation, standard Kemp units are built from 10 to 100,000 
c. f. per minute capacity to operate at pressures from atmospheric to 
2500 pounds per square inch. Activation of the Silica Gel is accom- 
plished by gas, electricity, or steam as desired. 


While these Kemp Dryers first made their appearance in industry as 
a part of the now famous Kemp Atmos-Gas Producer, this comprehen- 
sive line of dryers is designed for operation with all types of 
atmosphere machines, or as an indepen- 
dent unit, for the drying of gases, liquids 
or solids. 


Write for the latest Dryer Bulletin, and 
then if you don’t see what you want, ask 
for it. Kemp is prepared to design and 
build to your special requirements in a 
minimum of time. Address The C. M. *SILICA GEL which has 
Kemp Manufacturing Company, 405 removes moisture by 
East Oliver Street, Baltimore, Md. a combination of surface 


adsorption and capillary 
attraction. It is reliably es- 
timated thatthe interior pore 

a surface of one cubic inch 
of Silica Gel is in excess 
of 50,000 square feet. 
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CORROSION 
RESISTANT 


NOZZLES 
Of 


STAINLESS STEEL: 


Available in capacities from 
.0095 G.P.M. (Fig. F-80 style 
illustrated) to 104 G.P.M. (Fig. 
B-8-A style). 


“Hollow” cone, “Solid” cone, 
and “Flat” sprays furnished in 
pipe sizes and capacities to suit 
practically any problem where 
corrosive liquids are sprayed. 


STONEWARE: 


Monarch Fig. 6020 and Fig. 
6040 stoneware sprays have re- 
placed most other types of 
nozzles used in acid chamber 
plants throughout the world. 
Last almost indefinitely in sulfur 
gases and will not break or 
crack from temperature changes. 


HARD RUBBER 


Patented Fig. B-27 nozzle is of 
the “non-clog” type; i.e. it con- 
tains no internal vanes, slots, 
or deflectors which might facili- 
tate clogging. Available }” to 
1” pipe. Small sizes produce a 
very fine, soft, wide angle hol- 
low cone spray, even at low 
pressures. 


Fig. H-407 “flat” spray produces 
a relatively fine even sheet of 
liquid. 
Write for 
Catalogs 6A and 6C 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA, PA. 


| sponsibility in the present emergency. 


| dustrial accidents” are compared with 


| SABOTAGE AND HOW TO GUARD 


Industrial Workers, Supervisors and 


| THE WORKING, HEAT-TREATING 


brew. Chapter V_ discusses the pro- 
duction of yeast from molasses and in- 


organic nitrogen, according to the 
continuous and batch methods during 
non-alcoholic fermentation. 

Another chapter deals with the re- 
covery of yeast as a by-product from 


whiskey and gin distillery worts. The 


last two chapters discuss the produc- 
tion of dried yeast, the layout of a 
yeast plant and construction of the 
equipment required. The testing, speci- 
fications and methods of analysis of 


the raw and finished materials are 
described in the closing section. 

From the American viewpoint, the 
weakness of the book lies in its fail- THE UTMOST IN ACCURACY 
ure to indicate the latest develop- 
ments in this country. Irradiation of 
the yeast, vitamin content as well as 
methods of drying besides truck tray 
drying are omitted. Literature and 
patent references are missing. These 
omissions it is hoped will be remedied 
in the next edition as the book is not 
only to be recommended to the spe- 
cialist in compressed yeast, but should 
be of interest to everyone in the fer- 
mentation industry. 


AGAINST IT. By Harry D. Farren. 
Published by National Foremen’s 
Institute, Inc., Deep River, Conn. 
56 pages. Price $1. 
Reviewed by 8S. D. Kirkpatrick 
ALrnovuen subtitled, “A Manual for 


Executives,” this little book is more 
in the nature of a “pep talk.” It 
is an exhortation addressed primarily 
to work supervisors, urging on them 


the extreme importance of their re- accuracy of plant flow 

metering equipment is of prime 
Rather lurid accounts of what hap- = 
pened at Kenvil, N. J. on September importance if economical opera- 
12, 1940, at Picatinny on September 23, 
at Fernwood, N. J. and at Terre Haute, 
on October 5, are given. These “in- tained. Hand in hand with these 


tion of all functions is to be ob- 


requirements, however, must go 
the known cases of sabotage at Black ~— ts, : 9 


Tom Island in 1916 and at Haskell, low maintenance costs and sim- 
interesting if not convincing. 

The eight pages of detailed instrue- 
tions are well worth study by all Simplex flowmeters combine in 
chemical engineers. Those in defense 


Age. oa their design these functions. Let 
industries will compare these instrue- 


tions with those in the much more de- Simplex instruments aid you in 
tailed pamphlets of the Federal Bureau Vi fl . d 
of Investigation (see Chem. & Met. 
December 1940, p. 828). control problems. 


AND WELDING OF STEEL. Sece- ° 
ond edition. By H. L. Campbell. Write for Data 
Published by John Wiley & Sons, 
New York, N. Y. 230 pages. Price 


$2.25. 


Reviewed by W. G. Hildorf 
Tuts textbook provides the material 
for an excellent introductory study to 
the metallurgy of steel. In addition VALVE & METER C0 
to university students, it should be of ” 
interest to anyone wishing to know 68th and Upland Streets 


these subjects. Starting with the de- 
velopment of iron and steel products, PHILADELPHIA, PA. 


one has the opportunity of becoming ha P a" . 
familiar with the various processes District Offices in Principal Cities 


used in making these products as well 
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MORE TONNAGE 
PER HOUR— 


MORE UNIFORM 
PRODUCT — 


ALL KINDS OF 
CHEMICAL RAW 
MATERIALS 


AMERICAN 


RING AND HAMMER TYPE 


CRUSHERS 


Low in installation 
and maintenance 


American Ring and Hammer type 
Crushers have wide operating 
range—are very flexible—all parts 
are accessible — construction and 
operation are simple. All parts are 
tested for quality, wear, endur- 
ance, and they give absolute sat- 
isfaction in actual day after day 
service. You get a minimum of 
fines—no slivers or chips. 


Tell us what you want to grind 
and we will show you how 
AMERICAN CRUSHERS will 
work to your advantage. Ask for 
descriptive literature on the type 
of equipment best suited to your 
needs. Make use of our testing 
plant which is maintained for 
prospective users of our equip- 
ment. 


American 
PULVERIZER CO. 


1219 Macklind Ave., St. Louis, Missouri 
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as subsequent processes, equipment and 
tests. 


The book has a large number of | 


well-chosen, up-to-date illustrations 
showing equipment, photomicrographs, 
line drawings and tables. These are 
of real value, not only for a better 
understanding of the text, but also 
for getting an idea of the actual con- 
struction and appearance of equipment 
and machines. 

The review questions at the end of 
each chapter are well chosen. They 
bring out the most important points 
and are a valuable part of the book. 


A thorough knowledge of this book, | 


together with the supplementary read- 
ing suggested by the author, would 
provide anyone with a good education 


on the working, heat-treating and weld- | 


ing of steels. 


NON-FERROUS FOUNDRY PRAC- 
TICE. By J. Laing and R. T. Rolfe. 
Published by D. Van Nostrand Co., 


New York, N. Y. 336 pages. Price $6. | 
Reviewed by V. P. Weaver | 


EXCELLENTLY written, this volume is 


a welcome and useful addition to the | 


rather short list of up-to-date books 
on foundry practice. 

The text 
tive on such subjects as furnaces, melt- 
ing practice, pouring, temperatures, 


is interestingly informa- | 


molding sands, ramming, venting, feed- | 


ing heads, gating and on the metallurgy 
of non-ferrous alloys including composi- 
tion, alloy structure, mechanical prop- 
erties and effect of impurities. 


A third of the book deals with the 


third covers 
nickel silver 


another 
bronzes, 


tin, bronzes, 
brasses, other 


and copper-nickel alloys and the re- | 
mainder deals principally with alumi- | 


num alloys plus a chapter on mag- 
nesium alloys. 

Mechanical properties are shown in 
nearly 100 tables and there are over 
100 illustrations (47 drawings, 22 
photographs, 25 micrographs and 16 
diagrams) plus about 200 references to 
other literature. 

Because of its well balanced and 
orderly presentation of foundry pro- 
cedure and metallurgy, it should be 
useful to foundry men, metallurgists, 
engineers and many others. 


ELEMENTARY QUALITATIVE AN- 
ALYSIS. Third edition. By J. H. 
Reedy.. Published by McGraw-Hill 
Book Co., New York, N. Y. 156 
pages. ‘Price $1.50. 

WITH approximately one-half of its 
pages devoted to the study of cations 
and half to anions, the laboratory ex- 
periments given in this textbook will 
acquaint the student with the reactions 
of all the common ions. These have 
been grouped according to the usual 
qualitative scheme. 
experiments are the directions for sys- 
tematic analysis of the group. Through- 
out the text, notes and questions are 
interspersed to help impress the re- 
actions and reasons for various pro- 
cedures. The directions frequently call 
for the use of a centrifuge. Use of this 
method of removing precipitates will 
greatly speed routine analyses. 
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CONTROL 


] HIGH EFFICIENCY 


LOW INITIAL COST 
and UPKEEP 


‘3 WET DUST DISCHARGE 


ous! yet 
COLLECTOR 


You can have high efficiency (av- 
eraging above 98%), low initial 
cost, and the low maintenance that 
goes with simple construction by 
installing an American “Dustube” 
cloth bag type dust collector. 


The American "Cyclone" ranges 
lower in cost than the “Dustube” 
and its efficiency is not quite so 
high on extremely fine dust, but it 
does equal that of the average wet 
collector—and it is much less 
costly. 


By adding an American Wet Dis- 
posal Unit to the "Dustube" or the 
"Cyclone" you can discharge ac- 
cumulated dust as a wet sludge. 
You will find it less costly to oper- 
ate than the average wet system 
because: (1) water does not flow 
continuously — the disposal unit 
operates only when dust is dis- 
charged; (2) the sludge does not 
require dewatering. 


MERICA 


FOUNDRY EQUIP 


374 S. BYRKIT ST. MISHAWAKA, IND 
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Higher Vacuum. 


for Better -Faster 
Processing 


BEACH-RUSS 


Type RP—Single Stage 


High Vacuum 


PUMP 


Gives 90% Volumetric 
Efficiency from Atmos- 
phere to 3 m.m. Vacuum 
at pump speed of only 
200 R.P.M., despite severe 
operating conditions 


For better evaporating, drying, recovery 
and other processes, you can improve prod- 
uct quality, cut time and increase safety 
with the Beach-Russ Type RP Pump. You 
get all the advantages of sustained higher 
vacuum with highest volumetric efficiency 
at low power cost. 


For processes where moisture is present, 
this pump is built of corrosion resistant 
metals and embodies the exclusive combined 
Beach-Russ high-vacuum features of broad 
sealing, rotary design and water-oil sepa- 
ration, not embodied in pumps of other de- 
sign. Moreover, operation at the unusually 
slow speed of 200 R.P.M. assures quiet, 
vibrationless operation and extra long pump 
life. 


Sizes from 15 to 750 C.F.M. and larger 
for wet or dry vacuum processes. 


Write for Bulletin No. 72 


BEACH - RUSS COMPANY 


42 Church St. 


174—2 


New York | 


CURRENT LITERATURE ABSTRACTS 


WELDED JACKETED PRESSURE VESSELS 


DOUBLE-WALLED pressure vessels made 
by pressing the jacket against the 
inner wall at intervals and welding 
the two at the point of contact have 
been tested for use in chemical opera- 
tions. In particular the welding stresses 
and stresses set up by inside pressure 
were investigated. Because of its many 
approximately hemispherical depres- 
sions the jacket responds better to 
stresses than does the vessel wall. To 
justify welding instead of riveting the 
welds must be sound and strong since 
they must withstand high pressure 
stresses. To ascertain the probable 
explosion hazard a vessel of this type 
was made with a weak wall and sub- 
jected to bursting pressure. The re- 
sult indicates that such pressure ves- 
sels are not likely to explode becaue 
the weakest weld fails first and so acts 
as a safety valve. A recent improve- 
ment in welded jacketed pressure ves- 
sels comprises indenting both the inner 
wall and the jacket where each weld is 
to be made. Approximately twice as 
many welds can be made in this way 
so that strength is correspondingly in- 
creased. Hence thinner walls may be 
used for a given strength. 


Digest from “Study of Welded 
Jacketed Pressure Vessels in the Chemi- 
cal Industry,” by B. Block, Chemisehe 
Fabrik 13, 281, 1940. (Published in 
Germany.) 


ACTIVATED CARBON FROM SEWAGE 
SLUDGE 


CoKE from retorting sewage sludge con- 
tained 22 to 24 percent carbon. Sev- 
eral treatments were tried for increas- 
ing the carbon content in order to 
obtain activated carbon. No significant 
enrichment in carbon content was ob- 
tained by treatment in an air blast. 
Fractional sedimentation in a_ brine 
with specific gravity 1.05 gave some 
enrichment (2.5 percent in 59 percent 
of the original sample, with one frac- 
tion rising to 33.3 percent carbon). 
Boiling in tap water for 30 minutes 
gave less than 2 percent water extract 
and no significant increase in carbon 
content. Finally a combination of acid 
and alkali treatment was developed 
which substantially enriches sewage 
sludge coke in carbon. First the pow- 
dered coke is boiled 30 minutes with 
5 ee. hydrochloric acid (specific gravity 
1.195) and 15 ce. tap water per g. of 
coke. The powder is collected on a 
filter, washed with warm water, dried 
and mixed with 50 percent of its weight 
of granular sodium hydroxide and 15 
ec. tap water per g. of coke. Again 
the mixture is boiled 30 min., settled 
and filtered. After washing with warm 
water the solid is dried at 105 deg. C. 
This treatment raises carbon content 
from 22-25 percent up to 36-37 percent, 
and in the case of coke from activated 
sewage sludge a carbon product with 
49.35 percent carbon was obtained. Ad- 
sorption capacity of the carbon was 
increased by the same treatment from 


0.75 mg. of methylene blue per gram, 
or 15.8 mg. of iodine per gram, to 12.65 
mg. of methylene blue or 65.6 mg. of 
iodine per gram of sample. Thus coke 
from sewage sludge is potentially a 
source of activated carbon. 


Digest from “Residual Coke from 
Retorting Sewage Sludges,” by S. Shi- 
bata and J. Shioya, Journal of the 
Society of Chemical Industry of Japan 
43, 331B, 1940. (Published in Japan). 


CONTROLLING CHEMICAL 
OPERATIONS 


THE cost of operation control in a 
large chemical plant (e.g. for nitrogen 
fixation, hydrogenation or synthetic 
rubber manufacture) is generally be- 
tween two and five percent of total 
capital costs. This estimate does not 
include development laboratories. Sav- 
ings are difficult to estimate, but in 
the single item of accuracy in meters 
and control instruments the margin of 
error has been brought down from 
about three to about one _ percent. 
Losses which hitherto passed unde- 
tected are thus halted by modern in- 
struments. Among recent developments 
are devices for immediate detection 
and indication of contamination by 
catalyst poisons in expensive catalysts, 
and means for preventing oxidation of 
gas purification solutions. Other ex- 
amples are instruments for extremely 
high pressure operations now employed 
in chemical plants, and extension of 
spectrometric analysis into the infra- 
red region. Control instruments are 
classified in four groups: 

1. Those responding to rise or fall 
of a given physical property; when the 
property is concentration the instru- 
ment serves to maintain composition 
of mixtures. 

2. Those which are adjusted to a 
predetermined value of a physical or 
chemical constant. 

3. Those responding to a regulator 
impulse so that they follow the changes 
in a given property registered on a 
meter. 

4. Those which control operations by 
making adjustments at fixed intervals 
or at variable rates depending on the 
deviation from a predetermined level. 


Digest from “Problems, Organization 
and Importance of Control in Chemical 
Operations,” by Paul Gmelin, Chemische 
Fabrik 13, 197, 1940. (Published in Ger- 
many.) 


PULP GRINDER PROBLEMS 


JAMMING of pulpwood with consequent 
machine stoppage is prevented in an 
improved continuous pulp grinder by 
arranging the feed chains so that the 
wood cannot take any other than its 
intended horizontal position as it ap- 
proaches the pulpstone. Rate of feed 
is automatically adjusted according to 
the load on the stone. When the load 
lightens, the machine feeds pulpwood 
faster to the stone and returns to 
slower feeding as the load increases. 
Introduction of continuous pulp grind- 
ing made it feasible to grind thin hot 
pulp instead of the thicker pulp for- 
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merly ground at a lower temperature 
and thereby effected notable economies, 
especially in pulping newsprint. An 
improvement in continuous pulping is 
the new nonjamming chain feed which 
brings out all the inherent superiority 
of the chain feed principle over the 
screw conveyor type of feed for pulp 
grinders. It permits efficient utiliza- 
tion of the pulpstone without using so 
much of the stone’s periphery as to 
cause excessive grinding. Some grinder 
designs expose more than six feet of 
the pulpstone periphery to pulpwood 
with the result that fibers torn from 
the wood at the beginning of this 
path are ground too fine before the 
end of the path is reached. Grinders 
with the improved chain feed give good 
efficiency with only about three feet 
of the pulpstone periphery exposed to 
pulpwood. 


Digest from “Pulp Grinder Prob- 
lems,” by Max Wintermeyer, Wochen- 
blatt fiir Papierfabrikation 71, 513, 529, 
547, 1940. (Published in Germany.) 


SILVER PLATING 


PASSIVATION of silver at the cathode 
during electrodeposition has been at- 
tributed to oxygen in the electrolyte, 
presence of semivalent silver, and or- 
ganic impurities. Carefully controlled 
electroplating tests showed that passi- 
vation is not due to oxygen in the 
electrolyte, nor to semivalent silver. 
Further tests were therefore made with 
electrolyte which had been freed from 
organic impurities by oxidation in a 
current of ox¥gen activated by plati- 
nized platinum. There was almost no 
passivation when silver was plated out 
of solutions treated in this way. When 
the catalytic oxidation of organic mat- 
ter was carried out at 140 deg. F., the 
electrolyte caused no passivation what- 
ever. Hence it is clear that the actual 
cause of passivation during electro- 
deposition of silver is contamination 
of the electrolyte with organic matter. 
The probable mechanism of passivation 
is adsorption of the organic matter on 
the active surface of the cathode. 


Digest from “On Passivation of Silver 
During Electrodepositing,”’ by 
Vagramyan, Compt. rend. (Doklady) 
acad. sci. USSR 2%, 803, 1940. (Pub- 
lished in Russia). 


AUTOMATIC AND REMOTE CONTROL 


Wirnh the magnetic switch as the 
basic element, numerous devices for 
automatic or remote control have been 
developed for chemical operations. Ex- 
amples include momentary contact 
(pushbutton) switches for manual re- 
mote control of light, heat or power 
and auxiliary contacts to facilitate safe 
operation of motors by unskilled labor. 
For completely automatic operation of 
pumps, compressors and refrigerating 
machines a permanent contact device 
is employed with a rotating switch with 
a simple auxiliary contact and a 
thermostat. 

Among recent improvements in con- 
trol devices there is a completely auto- 
matic compressor with a three-way 
valve operated by an electromagnetic 
switeh setup which includes hydraulic 
control of cooling water. Another pro- 
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PROCESSING MACHINERY? 
These Bulletins Will Bring 


You Up-to-Date 


With 40 years of specialized ex- 
perience bound between their 
covers, Robinson Catalogs are 
practically text books on modern 
Processing Equipment—each a 
buying guide that you. as a 
responsible production executive 
will welcome. They offer up-to- 
the-minute data on machines 
which you can best fit into your 
process to speed operations, cut “ 
costs and get a better quality : 
product ... Fill in and send the 
coupon below, indicating (if you 
like) the materials and process 
involved .. . Informative data 
will be sent you by return mail. 


For Better: 


GRINDING 
CRUSHING 
CUTTING 
DEFIBERIZING 
PLASTICISING 
PULVERIZING 
BAG CLEANING 
ELEVATING 
CONVEYING 
MILLING 
MIXING 
SIFTING 
SORTING 


ROBINSON MFG. CO. 
72 Painter St., Muncy, Pa. 


Kindly send particulars on your equipment 


ROBINSON MFG. 


MUNCY, PA. 
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ANNOUNCING 


Causplit Cement 


RESISTANT TO STRONG 


Comers CEMENT, which can readily handle a wide range 
of strong acids, alkalies and solvents at temperatures up to 350° F., 
has properties never before available in such products. Causplit’s 
chemical resistance is unique; and it is quick-setting, tough and 
durable, easy to handle, resistant to abrasion and to rapid changes 
in temperature. 


Extensive tests have proved that Causplit is admirably suited 
to the corrosion-proof construction of industrial equipment lining. 
In fact, Causplit Cement represents a considerable improvement 
over Penchlor Acid-Proof Cement and Asplit Cement, which have 
been successfully used in many industries for more than 7 years. 


CHEMICAL PLANTS: Causplit Cement makes an ideal mortar 
because it is so versatile—resists muriatic and other strong acids, 
potassium carbonate and other salts, ammonia and various strong 
alkalies, phenol, toluol, alcohols, acetone and numerous other 
chemicals. You can use Causplit where conditions are alternately 
alkaline and acid—where other cements will not endure. 


PULP AND PAPER MILLS: For pulp digesters, bleaching system 
equipment, acid towers, recovery systems, etc., Causplit Cement 
is economical and durable. It is unaffected by 50% caustic soda, 
hypochlorites and chlorine, sulfurous acid, sodium sulfite, sodium 
sulfide and other chemicals used in the industry. Causplit with- 
stands abrasion, repeated washings and sudden temperature changes. 


STEEL MILLS: Causplit Cement is adapted to pickling, neutral- 
izing and degreasing tanks and similar equipment, because it’s 
not harmed by concentrated sulfuric acid, hydrofluoric acid or 
hydrochloric acid, nor by strong alkalies and solvents. Causplit 
maintains tight joints and preserves bricks even under severe service 
conditions, lasting far longer than other types of cement construction. 
Write or wire us for FREE TEST KIT, including samples, 
booklet of information and test data showing Causplit’s resistance 
to various acids, alkalies and solvents. Pennsylvania Salt Manu- 
facturing Co., Widener Bldg., Philadelphia, Pa.—New York 
Chicago + St. Louis + Pittsburgh - Tacoma Wyandotte. 


NSYLVANIA SALT 


F TURING C PANY 


vides remote control for the steam 
valve of a drier, using as contact de- 
vice a tension thermostat with visible 
adjustment scale, and as the control- 
ling switch a mercury tube contact. 
The position and operation of this 
mercury switch can be observed through 
a window. For operating valves, slides 
or throttles when rate of flow of a 
liquid must be changed slowly and 
gradually an electrohydraulic setup is 
used which is versatile in its appli- 
cations and can be directly connected 
to valves or the like for smooth, prac- 
tically silent opening or closing. Ex- 
plosion-proof switches are much in 
demand for operation in atmospheres 
which do or may contain explosive 
vapors. Among other safety devices 
utilizing electrical control is a con- 
tact wire in front of roll mills, con- 
nected to a roll reversing mechanism 
so that operators or their clothing 
cannot be caught and drawn into the 
rolls. 

Digest from “Electrical Automatic 
and Remote Control Devices in_ the 
Chemical Industry,” by Johann Kuhn, 


Chemische Fabrik 13, 321, 1940. (Pub- 
lished in Germany.) 


MEASURING ACID RESISTANCE 

OF GLASS 

THe  conductometric 
method has been adapted to stability 
tests of glass used in chemical ap- 
paratus. The results may be expressed 
either in terms of time required to 
effect equal destruction, or by plotting 
a curve showing degree of destruction 
as a function of time. The tests were 
made with water and with dilute hy- 
drochlorie acid on Jena glass in com- 
parison with two other glasses used 
for chemical equipment. Similar tests 
were made with an electrode glass, a 
molybdenum glass and lead metasili- 
eate. Jena glass ranked highest in 
stability, followed by the other two 
apparatus glasses, then by molybdenum 
glass and electrode glass. Lead meta- 
silicate was sensitive even to water 
and was attacked very rapidly by 
dilute hydrochloric acid. Results of 
the conductometric tests agree with 
results of various chemical tests in 
that the various glasses receive about 
the same stability ratings. In con- 
venience, simplicity, sensitivity, ap- 
plicability to a wide range of glasses 
and reagents and dependability as an 
indication of probable behavior in 
actual service the conductometric test 
for glasses compares favorably with 
the various chemical tests. 


Digest from “Application of the Kohl- 
rausche Method to a Chemical 
Stability of Glasses,” S. Mol- 
chanov, Journal of ya. led Chemistry 
(USSR) 13, 934, 1940. (Published in 
Russia. ) 


PARTITIONED STEAM TRAP 


HEAT ECONOMY by utilizing the heat 
from vapor and condensate for pre- 
heating incoming liquid greatly im- 
proved evaporator performance. ‘The 
maximum efficiency achieved in this 
way has now been still further im- 
proved by introducing a drain trap 
having two chambers. While ordinary 
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A complete technical 


manual of principles, 
instruments and tactics 


This book is the first written from an 
American viewpoint, giving a full and au- 
thoritative treatment of all aspects of chem- 
ical warfare. Its 700 pages of detailed facts 
on the scientific fundamentals, tools, and 
tactics of chemical warfare and the probable 
scope of this weapon in future war will 
answer many questions of the military, the 
chemical industry, and of civilians. 


CHEMICALS 
IN WAR 


By AUGUSTIN M. PRENTISS 


Lieutenant Colonel, Chemical Warfare Service 
nited States Army 


739 pages, 6x9, 167 illustrations, $7.50 


The purposes of this book are: 


1. To trace the development of the art and 
science of chemical warfare from its beginning 
in the World War to the present time. 

2. To present an American viewpoint on chemical 
warfare, and 

3. To make available to the public an authentic 
text on a much misrepresented and misunder- 
stood subject of great importance to our future 
national security. 

In carrying out these purposes the book gives lucid and 
detailed descriptions of every fact, within possibilities of 
public disclosure, which can contribute to a knowledge of 
such topics as: 


fund tal 


h | warfare: how it is carried on, 
what it is expected to do, the military organization re- 
quired, etc. 
—the chemicals which have been used in combat, what 
their effects are, how they are used 
—technique and tactics of chemical warfare among infan- 
try, cavalry, chemical troops, air corps, etc., including 
the evolution and development of the use of chemicals 
in battle from the early World War period to the 
present 
—means and methods for protection against chemical 
attack, both for military units of various types and for 
civil population 
Besides these military aspects of the subject the book 
contains an important chapter on the relation of the 
chemical industry to chemical warfare. The book also pre- 
sents an impartial view of the use of chemicals as com- 
pared with other weapons of war and other facts that 
must be considered in any analysis of the international 
situation with regard to chemical warfare. 


5 Big Sections 


I. Fundamental 
Considerations 


II. Chemical 
Agents 


Ill. Technique and 
Tactics of Chemical 
Warfare 


IV. Defense Against 
Chemical Attack 


V. General 
Considerations 


SEE IT 10 DAYS 


McGraw-Hill Book Co., 330 W. 42nd St., N. Y¥. C. 


Send me Prentiss—Chemicals in War for 10 days’ exami- 
Ration on approval. In 10 days I will send $7.50, plus few 
cents postage, or return book postpaid. (Postage paid on 
orders accompanied by remittance. ) 

Address 


(looks sent on approval in U. S. and Canada only.) 


Micro Switch . 


...is already at work 
in Paint Factories, 
Chemical Plants, in 


HE new Explosion Proof Micro Switch 

has been accorded ready and wide 
acceptance throughout the Process Indus- 
tries. Its small size, compactness, rugged 
construction and precise, snap-action with 
small movement and low operating pres- 
sure, makes it adaptable to functions and 
conditions for which no other switch has 
been heretofore available. 
The Explosion Proof Micro Switch is ex- 
tremely small in size, occupying less than 
18 cubic inches, and measures only 24,” 
high x 2” wide x 354” long; it weighs only 
21% Ibs. It is single pole, double throw and 


Par 
LAB INSP. 
CAT 


Hinged dog on slide 
actuates sealed metal 
clad Micro Switch only 
on one direction of dog. 


Lathe Carriage Stop— 
Lathe carriage actuates 
the Die Cast Micro 
Switch ot end of travel. 


HEMICAL 
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Explosion Proof 
P 


in hazardous locations 
Rubber Cement and 
Refineries, in Distil- 


leries, in Grain Elevators and other places. 


is available with three types of actuators. 
Conduit opening is standard ¥" and ac- 
commodates three No. 14 rubber insu- 
lated wires. 

It is listed by the Underwriters’ Labora- 
tories for service in hazardous locations 
— Class I, Groups C and D; Class I, 
Group G — with a rating of 1200 watts up 
to 600 volts AC, or % H.P. at 460 volts 
AC motor loads. Streamlined cadmium 
plated cast iron housing is drilled and 
tapped for mounting on either of four 
sides. A universal mounting plate can be 
provided where needed. 


Where Water, Oil and Dust Exist, the Sealed 
Die-Cast Micro Switch is Proving Itself... 


The Sealed Die-Cast Micro Switch fills as 
definite a need in the Process Industries as the 
Explosion Proof Micro Switch. This switch, 
however, is not intended for hazardous loca- 
tions. It is designed for use where liquids are 
used, where equipment must be washed fre- 
quently and where machines operate in abra- 
sive, dust laden air. Its smal! size, precise 
operating characteristics and long life make 
the Sealed Die-Cast Micro Switch ideal for 
these requirements. 

It occupies a space of only 844 cubic inches; 
length 2 15/16", height, 2 13/16", width 1’. 
Housing is of die-cast material suitably gas- 
keted. Tightly sealed at the plunger with a 
bellows of synthetic rubber which will with- 
stand millions of flexes. The Sealed Die-Cast 
Micro Switch is Under- 
writers’ Listed with a 
rating of 1200 watts up 
to 600 volts AC, or 
H.P. at 460 volts AC 
motor loads. 


MICRO SWITCH 
is the Name of a 


Particular Product, 
Not a General 
Complete details regarding both the Explosion Proof Micro Switch and the Sealed Die- Term. 
i i i i ite for the , 
Cast Micro Switch are covered in specially prepared Data Sheets. Write for them. orm 


Copyright 1940, Micro Switch Corporation 


Manulactered in FREEPORT. Illinois, by Micro Switch Corporation Sales Offices: New York, Chicago, Boston 
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SEPARATORS @ DRUMS @ ROLLS 
CLUTCHES @ BRAKES MAGNETS 


WILL HELP GIVE YOu 
MORE PROFITABLE PRO- 
DUCTION BY MEANS OF 
BETTER ENGINEERED 
MAGNETIC PRODUCTS. 


STEARNS 
Magnetic 
Pulleys, 
improved, air- 
cooled, power- 
ful—for protection, purification 
or concentration—wide range 
of sizes or complete separator 
units. Bulletin 301. 


STEARNS Type 
High Intensity 
Magnetic Separa- 
tors for high con- 
centration of ores, 
separating highly 
reluctant material— 
can be designed in 
multiple magnetic 

sziciam zones to suit type 
= separation and capacity. Bulletin 
700. 


STEARNS automatic 
drum-type fully en- 


tic 


g sep- 
arator, fast, positive 
protection against 


tramp iron in grind- 
ers, crushers and 
Bulletin 


For separating 
liquids or ma- 
terial in solu- 
tion containing 
impurities this 
Stearns Type 
“QS” Automa- 
tic Magnetic Filter will reduce 
your rejects. Ceramic folder. 


STEARNS Sus- 
pended magnets, 
circular, rectan- 
gular and other 
shapes and all 
sizes. Our Bulle- 
tin 25-B describes 
fully. 

We will be glad to test your 


material, 25 to 50 Ibs. prepaid 
for analysis and recommendation. 


STEARNS MAGNETIC 
MANUFACTURING CO. 


629 S. 28th St. Milwaukee, Wis. 
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traps take out only condensate and no 
steam they nevertheless contain steam 
because pressure release permits part 
of the trapped condensate to evaporate. 
Operating with steam at four atm. 
pressure the resulting temperature 
drop may be as much as 50 deg. C. 
and useful heat is accordingly lost 
from the condensate. 

The new partitioned trap has a float 
in one chamber and a valve in the 
other, so arranged that the float can 
operate the valve. Condensate enters 
the first chamber, passes from it to a 
heat exchanger and then to the second 
chamber. This arrangement permits 
the flow of liquid condensate to and 
from the trap to be regulated so that 
mo fresh steam escapes into the pre- 
heater. As a result the preheater is 
always filled with water and no steam 
can escape from the evaporator side to 
the heat exchanger. There is prac- 
tically no pressure drop in the first 
chamber, containing the float, and from 
this to the second chamber there is 
only the small pressure drop incurred 
in passing through the heat exchanger. 
For practical purposes the partitioned 
trap postpones pressure release until 
after the heat in the condensate has 
been utilized in the preheater. 

Digest for “Use of the Double Cham- 
ber Steam Trap in Evaporators,” by 


W. Hofmann, Chemische Febrik 13, 343, 
1940. (Published in Germany.) 


SPINNING GLASS FIBER 


AVERAGE diameter of a glass filament 
decreases in a regular but not linear 
curve as spinning velocity increases. 
Starting at a diameter of nearly 16 
microns when thread is being with- 
drawn at a rate of about 260 meters 
per min., the diameter falls to approxi- 
mately 9 microns when speed rises to 
800 m. per min. High spinning speed 
also means increased breakage hazard. 
The average amount of glass with- 
drawn from a melt through the spin- 
neret is a constant, independent of 
spinning speed in the range from 300 
to 750 m. per min. The amount of 
glass passing through a spinneret ori- 
fice per minute is about twice as great 
in mechanical thread drawing as when 
a drop of melt is allowed to fall from 
the orifice by its own weight. Diameter 
can be calculated with a fair degree 
of accuracy from the weight of fiber 
on a reel, the density of the glass, 
the known spinning speed, the spin- 
ning time and the average thread num- 
ber during the spinning operation. 
Digest from “Studies in Glass Spin- 
ning,” by Ikutaro Sawai and Masso 
Mine, Journal of the Society of Chemical 


Industry, Japan 48, 351B, 1940. (Pub- 
lished in Japan). 


SEPARATING GASES 


Tue CLustus thermal diffusion tube for 
separating gases comprises, in its sim- 
plest form, an electrically heated wire 
stretched along the axis of an ex- 
ternally cooled tube. Its effect de- 
pends on diffusion of light gas mole- 
cules toward the hot wire, and of 
heavy molecules toward the cold tube 
wall, The temperature gradient must 


ATAWISS 


STANDARD UNIONS 


Hot Forged From 
Solid Steel Bars 


The forging process further refines the steel in 
Catawissa Unions and enables them to withstand 
years of shock and vibration. Seats, Steel to Steel, 
STAINLESS STEEL to Steel or Bronze to Steel are 
carefully hand ground, require no packing and are 
set on a 55° angle with a flat surface contacting a 
ball surface. This insures a perfect seal even though 
pipe is out of line. . . . Write for complete data 
and prices. 


THE CENTRAL FORGING CO. 


CATAWISSA, PENNA. 


Positive 
action— 
slow speed 


Bump Pumps do not depend upon ex- 
cessive speed for constant and positive 
delivery. They will handle thin or 
viscous liquids under pressures and 
vacuums, and liquids with tempera- 
tures up to 216° can be successfully 
handled by all standard models. Stain- 
less steel construction—nickel alloy, 
bronze or iron. Also made in pulley 
models and gear driven. No agitation 
—Large internal chambers—long seal- 
ing surfaces—practical and very eco- 
nomical for pumping. 


BUMP Pump co. 


LA CROSSE * WISCONSIN 
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not be too large because radiation 
josses become excessive and the separa- 
tion effect is impaired at very high 
temperatures. Thermal stability of the 
vases must also be considered. Thus, 
iydrogen chloride withstands tempera- 
tures as high as 700 deg. C. while 
hydrogen bromide must not be heated 
above 350 deg. C. To avoid the ex- 
pense of electric heat a new diffusion 
separator has been designed for flame 
heat. It comprises two concentric 
metal tubes, the inner being heated 
by an elongated gas flame while the 
outer tube is water-cooled. The inner 
tube is five meters long, 40 mm. wide 
and is made of copper one mm. thick. 
The outer tube is brass, with four mm. 
space between the walls. The upper 
end of the separator carries 2 metal 
gas reservoir, capacity eight liters. 
For gases which corrode copper a 
similar separator has been made in 
glass, but it requires electrical heat. 
The metal separator, in a trial with 
equal parts by volume of OO, and 
N,, gave 100 percent CO, at the bottom 
of the tube in 315 min. The tempera- 
ture of the heating gas leaving the 
tube was about 400 deg. C. Experi- 
ments on the use of waste heat for 
economical operation are needed. 


Digest from “Development of the 
Separator Tube Process,”’ by K. Clusius 
and H. Kowalski, Chemische Fabrik 18, 
$04, 1940. (Published in Germany.) 


LABORATORY COMPRESSOR 


A LABORATORY compressor, capable of 
giving 300 atm. pressure in continuous 
operation or 400 atm. in short runs, 
has been constructed in compact form 
which does not require much space 
yet offers capacity enough for semi- 
works operations. The maximum avail- 
able output capacity is 400 liters per 
hr. The design is such as to permit 
safe handling of toxic and explosive 
gases. 

The new machine is a _ three-stage 
piston compressor, capable of operating 
at 100, 200 or 280 r.p.m. Because its 
smal] size and special construction per- 
mit rapid heat dissipation it can be 
used at unusually high compression 
ratios, namely 1:8.7 in the first stage, 
1:9 in the second stage and 1:4 in 
the third stage. These ratios are for 
continuous compression at 300 atm. 
pressure. For short runs at 400 atm. 
the ratios may be slightly higher (1:9, 
1:8, 1:5.3). A combination of water 
cooling and air cooling is employed. 
This compressor may be used for hy- 
drogen, nitrogen, hydrogen sulphide, 
carbon monoxide, carbon dioxide, me- 
thane, air, illuminating gas and the 
like. This type of compressor is not 
safe with oxygen because of the effect 
of highly compressed oxygen on lubri- 
cating oil (explosion hazard). With 
proper precautions the machine may be 
used for compressing acetylene. Cor- 
rosive gases may be compressed if the 
Machine is constructed from properly 
seleci'ed metals for resisting the se- 
lecteci gas. 


Digest from “High Pressure Piston 
Compressor for Laboratory Use,” by 
érmann Vollbrecht, Chemische Fabrik 
» 360, 1940. (Published in Germany.) 


to Get The 
QUICK & CORRECT 
SOLUTION for 
Your Particular 
FILTRATION 
PROBLEMS... 

Especially The 
“Difficult” Jobs: 


Up to 14’. 


Have us submit recommendations, samples, 
estimates. You will get quick, intelligent, eco- 
nomical response... . 


Reactor Screens 


. And, on particularly “difficult” filtration prob- 
lems, bear in mind that for 29 years we have spe- 
cialized in the manufacture and fabrication of an 
exceptionally wide variety of filter cloth. With our 
help, “unsolvable” problems have been licked, 
bringing results as cleaner filtrations — faster 
“thru-put’”— lowered operating costs. 


“B. W. D. Multileaf” 
For Pressure Filter. 


WIRE CLOTH 
FILTER CLOTH 
ALL MESHES 
ALL METALS 


WIRE CLOTH COMPANY 
INCORPORATED 
1360 GARRISON AVE., BRONX BORO, N.Y. 
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HARDINGE 

“FEEDOMETER” 
WEIGHS — 
RECORDS — 
TOTALS — 
PRINTS 


The latest in an accurate di- 
rect reading sturdy Constant 
Weight Feeder. Write for 


BULLETIN 43. 


HARDINGE 


COMPANY. INCORPORATED =~ YORK, PENNSYLVANIA 
NEW YORK. CHICAGO, SAN FRANCISCO, TORONTO 


BATESGRATES 


FILLET WELD 
Open Steel Floor Grating 


Easily maintained - - - 
NO CRACKS, JOINTS, CREVICES 


Batesgrates are self-cleaning because of 
peaked, non-skid cross bar. They haves 
no grooves or rough burned metal to 


catch grease or dirt. Safe traction. 
Batesgrates are strictly one piece—no 
cuts, slots, or punching. Made from 
Hexagon Shaped Hot Rolled Stee! Bars 
with smoother, larger, much stronger 
welds. Send today for engineering 
Catalog No. 937. 


When you need grates 


SPECIFY BATES 


for long-time economy 


WALTER BATES CO. 


208 S. LaSalle St. Chicago, Ill. 


GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Documents, 
Government Printing Office, Washington, D. C. Send cash or money order; 
stamps and personal checks not accepted. When no price is indicated, pam- 
phlet is free and should be ordered from bureau responsible for its issue. 


Farmers in a Changing World. This is 
the equivalent of the Agricultural Year- 
book, each annual volume of the series 
now being given a distinctive title. U. S. 
Department of Agriculture; $1.50 (cloth- 
bound). 

Agricultural Statistics 1940. The com- 
panion statistical volume to Farmers in 
a Changing World, giving data for 1939 
operations. U. S. Department of Agri- 
culture; 75 cents (paper). 

Income Data. Recent publications of 
the Department of Commerce and Treas- 
ury Department on this subject are: 
Monthly Income Payments in the United 
States, 1929-40, by Frederick M. Cone. 
Bureau of Foreign and Domestic Com- 
merce, Economic Series No. 6; 10 cents. 
The Bureau of Internal Revenue final 
reports on Statistics of Income for 1937 
covering both corporation and individual 
tax returns ; 25 cents each for both parts. 
Bureau of Internal Revenue preliminary 
reports on Statistics of Income for 1938 
covering both corporation and individual 
tax returns; 5 cents each for both parts. 
The data in these four documents permit 
an analysis of individual buying power 
and corporation activity. 

Helium-Oxygen Mixtures for Allevia- 
tion of Tubal and Sinus Block in Com- 
pressed Air Workers, by J. W. Crosson, 
Roy R. Jones, and R. R. Sayers. U. S. 
Public Health Service, Reprint No. 2191; 
5 cents. 

Disinsectization of Aircraft, by C. L. 
Williams. U. S. Public Health Service, 
Reprint No. 2169; 5 cents. 

Engineer Field Manual—Communica- 
tions, Construction, and Utilities. War 
Department FM 5-10. This booklet is an 
excellent guide to high-grade field prac- 
tice in engineering and construction work 
as typified by the Corps of Engineers of 
the U. S. Army. $1 (paper). 

Annual Reports. Each of the Depart- 
ments and Bureaus of the Government 
prepares an annual report, most of which 
have appeared or are appearing at this 
time. Those wishing to review the work 
of any special government agency should 
address that institution, asking for the 
annual report for the fiscal year ending 
June 30, 1940. 

Package Sizes for Agricultural In- 
secticides and Fungicides. National 
Bureau of Standards, Simplified Practice 
tecommendation R41—40; 5 cents. 

Automobile Engine Lubricating Oils, 
National Bureau of Standards, Letter 
Circular 613; mimeographed. 

Structural Properties of a Precast 
Joist Concrete Floor Construction. Na- 
tional Bureau of Standards, BMS Report 
62; 10 cents. 

Effects of Wetting and Drying on the 
Permeability of Masonry Walls, by Cy- 
rus C. Fishburn. National Bureau of 
Standards, BMS Report 55; 10 cents. 

Roofing in the United States—Kesults 
of a Questionnaire, by Leo J. Waldron 
and Hubert R. Snoke. National Bureau 
of Standards, BMS Report 57; 10 cents. 

Properties of Adhesives for Floor 
Coverings, by Percy A. Sigler and Robert 
I. Martens. National Bureau of Stand- 
ards, BMS Report 59; 10 cents. 

Plumbing Manual. Report of Subcom- 
mittee on Plumbing of the Central Hous 
ing Committee on Research, Desien. and 
Construction. National Bureau of Stand- 
ards, BMS Report 66; 20 cents 


Handbook of Federal Labor Legisla- 
tion—Labor Standards on Government 
Contract Work and Work Financed bv 
the United States. U. S. Department of 
Labor, Division of Labor Standards 
Bulletin No. 39, Part I; 35 cents. 


Conserving Manpower in Defense In- 
dustries. U. S. Department of Labor, 
Division of Labor Standards, Special 
Bulletin No. 4; 5 cents. 

General Statement as to the Method 
of Payment Under the Fair Labor Stand- 
ards Act and the Application of Section 
3 (m) Thereto. U. S. Department of 
Labor, Wage and Hour Division Inter- 
pretative Bulletin No. 3 (revised Octo- 
ber 1940). Available only from Wage 
and Hour Division, U. S. Department of 
Labor, Washington, D. C. 


Fifth Report of the National Muni- 
tions Control Board, for the Period 
January 1-—June 30, 1940. House Docu- 
ment No. 876, 76th Congress, 3rd Ses- 
sion; 20 cents. 

Census of Mineral Industries. The first 
two of this series of reports has just 
appeared, Manganese and Iron Ore. This 
series parallels but does not duplicate 
the Census of Manufactures. Available 
from Bureau of the Census, Washington, 

Alcohol Statistics. The Bureau of In- 
ternal Revenue has recently issued re- 
ports giving statistical data for the fiscal 
year ended June 30, 1940 on the follow- 
ing: Alcohol; Fermented Malt Liquors 
and Cereal Beverages ; and Wine. Avail- 
able from Alcohol Tax Unit, Bureau of 
Internal Revenue, Washington, D. C.; 
mimeographed. 

Industrial Corporation Reports. Three 
additional reports have been issued by 
the Federal Trade Commission in this 
series, as follows: Clay Products (Other 
Than Pottery) Manufacturing Corpora- 
tions; Rayon and Allied Products Manu- 
facturing Corporations; Paint and Var- 
nish Manufacturing Corporations. Avail- 
able from Federal Trade Commission, 
Washington, D. C. 

Survey of American Listed Corpora- 
tions. The Supplement for 1939 to 
Chemicals and Fertilizers brings up-to- 
date the data contained in Volume 1, 
Report No. 3 of the Survey of American 
Listed Corporations. Available from 
Securities and Exchange Commission, 
Washington, D. C. 

Analysis of Miscellaneous Chemical 
Imports Through New York in_ 1939. 
U. S. Tariff Commission ; mimeographed. 

Mineral Data. Preliminary reports 
were issued during January by states 
giving estimates of the production in 
1940 of the major minerals and metals. 
In addition commodity reports were pre- 
pared for five items with reference to 
smelter production of copper, lead, zinc, 
cadmium, and lead and zine pigments. 
Mine production reports are being pre- 
pared for these same metals and for gold 
and silver, bauxite and iron. The several 
items are being issued by the Bureau of 
Mines in their M.M.S. reports. Requests 
should identify commodities or states of 
interest. 

Matte Smelting of Manganese, by C. E. 
Wood, E. P. Barrett, and P. R. Porati. 
U. S. Bureau of Mines, Report of In- 
vestigations 3545; mimeographed. 

Shrinkage of Coke, by H. S. Auvil, 
J. D. Davis, and J. T. McCartney. U. §. 
Bureau of Mines, Report of Investiga- 
tions 3539; mimeographed. 

House Movement Induced by Mechani- 
cal Agitation and Quarry Blasting, by 
J. R. Thoenen, S. L. Windes, and Andrew 
T. Ireland. U. S. Bureau of Mines, 
Report of Investigations 3542; mimeo- 
graphed. 

Grinding Pebbles and Tube-Mill Liners, 
by Robert W. Metcalf. U. S. Bureau of 
Mines, Information Circular 7139; 
mimeographed. 

Analyses of Some Illinois Crude Oils, 
by H. M. Smith. U. S. Bureau of Mines, 
Report of Investigations 3532; mimeo- 
graphed. 


Use of Rock Dust in Bituminous-Coal 
Mines, 1930-38 (A Statistical Survey), 
by W. W. Adams. U. S. Bureau of Mines, 
Report of Investigations 3543; mimeo- 
graphed. 

Gas Explosions in Buildings: Their 
Cause and Prevention, by D. J. Parker 
and Cc. W. Owings. U. S. Bureau of 
Mines, Information Circular 7142; 
mimeographed. 


Mines Bureau Reports. Each of the 
major divisions of the Bureau of Mines 
is making available to those interested 
in mimeographed form an annual report 
of its activities for the fiscal year 194", 
which ended June 30. Among those hav- 
ing material of some chemical engine:T- 
ing interest are: Annual Report of_Re- 
search and Technologic Work on Coal, 
by Arno C. Fieldner and W. E. Rice. 
Information Circular 7143; Annual le- 
port of the Mining Division, by Char'es 
F. Jackson. Report of Investigations 


e FEBRUARY 1941 ¢ CHEMICAL & METALLURGICAL ENGINEERING 


3536 4 
Div 310) 
Investit 
the Né 
Ralstor 
Inve sti 
New 
there h 
Registe 
tions 
and ot 
uary 7 
tions 1: 
Commi 
and Ja 
new W 
the De 
regula 
of the 
missio} 
portat 
gerous 
ary 7, 
Regist 
Cap 
Metho 
Indust 
tional 
cents. 


The 
ernme 
June 
tains 
Congr 
of ap! 
ment 


Ind 
Tents 
Ame! 
Phila 
eatio1 
pract 
and 1 


Ing 
Non- 
cago, 
loose 
tions 
The 
and 
tion ; 
Stan 
eatio 
defer 
and 
ing s 
of t 
tion 
bron 
ing 
issu 
will 
mes 
out 


A 
plar 
Ale) 
Nc 
pag 
text 
pra: 
tion 
for 


0 
194 


(if ee 

4 | (@) THY! 

Lore 

| 

| 

| 
Dey 
the 

19 
4 | ac 
194 
con 

for 
L > | mo 
des 
ure 

mo 

jud 

agi 
Pi 

cal 

de! 

A 

sp 
me 

hig 

ice 
siz 

Di 
th 
Cc 
a | 

1s0—2 


ats, 
er; 
Lin - 
ue. 


Muni- 
*eriod 
Docu- 


Ses- 


first 
just 
This 
licate 
ilable 
gton, 


if In- 
re- 
fiscal 
llow- 


.Vail- 


to 
p-to- 
ie 1, 
rican 
from 
sion, 


nical 
1939. 
shed, 


orts 
ates 
1 in 
tals. 
pre- 
to 
zine, 
nts. 
pre- 
gold 
eral 
u of 
ests 
s of 


3536; Annual Report of the Explosives 
Division, by Wilbert J. Huff. Report of 
Investigations 3537; Annual Report of 
the Nonmetals Division, by Oliver C. 
Ralston and John E. Conley. Report of 
Investigations 3538. 

New Transportation Rules. Recently 
there have been published in the Federal 
Register two new sets of carrier regula- 
tions affecting chemicals, explosives, 
and other articles. In the issue of Jan- 
uary 7 are the new motor carrier regula- 
tions issued by the Interstate Commerce 
Commission. In the issues of January 11 
and January 14 to 18, inclusive, are the 
new Water carrier regulations issued by 
the Department of Commerce. These new 
regulations are in effect Parts 7 and 8 
of the recent Interstate Commerce Com- 
mission volume “Regulations for Trans- 
portation of Explosives and Other Dan- 
gerous Articles, etc., Effective  Janu- 
ary 7, 1941.” The price of the Federal 
Registers is 10 cents each; the I.C.C. 
volume is 40 cents. 


Capital Requirements—A Study in 
Methods as Applied to the Iron and Steel 
Industry (Computed as of 1939). Na- 
tional Resources Planning Board; 20 
cents. 

The Budget of the United States Gov- 
ernment for the Fiseal Year Ending 
June 30, 1942. This large volume con- 
tains the President's budget message to 
Congress as well as the detailed estimates 
of appropriations for the various govern- 
ment agencies; $2 (paper). 


RECENT BOOKS 
and 
PAMPHLETS 


Index to A.S.T.M. Standards including 
Tentative Standards. Published by 
American Society for Testing Materials, 
Philadelphia, Pa. The Society's specifi- 
cations, methods of testing, recommended 
practices, definitions of terms, and charts 
and tables, revised as of December, 1940. 


Ingot Brass and Bronze. Published by 
Non-Ferrous Ingot Metal Institute, Chi- 
cago, Ill. Price $5.00. This 
loose-leaf publication contains six sec- 
tions which deal with such subjects as: 
The economy and utility of ingot brass 
and bronze; nomenclature and classifica- 
tion; data on each of the 23 NFIMI 
Standard Alloys; miscellaneous specifi- 
cations; foundry practice; and foundry 
defects. The volume is a coordinated 
attempt to supply up-to-date, authentic 
and comprehensive technical data relat- 
ing specifically to many important phases 
of the production and efficient utiliza- 
tion of high quality ingot brass and 
bronze. Supplemental material, includ- 
ing technical revisions is expected to be 
issued from time to time. This material 
will be available for two years to do- 
mestic purchasers of the Manual with- 
out additional cost. 


Airplane Metal Work. Vol. 2, Air- 
plane Sheet Metal Shop Practice. By 
Alex M. Robson. Published by D. Van 
Nostrand Co., New York, N. Y. 109 
pages. Price $1.25. A _ well-illustrated 
textbook on aircraft sheet-metal shop 
practice. Contains much trade informa- 
tion and numerous “do’s” and “don'ts” 
for working with aluminum. 


Our World Trade, January-September, 
1940. Published by Foreign Commerce 
Department, Chamber of Commerce of 
the United States, Washington, D. C. 
9 pages. The 80th quarterly issue gives 
a comparison of the January-September 
1940 import and export data with the 
comparable period of the year before 
for both imports and exports by com- 
Mmodities and by countries of origin or 
destination. The value and volume fig- 
ures are detailed for the principal com- 
Modities, that is the 50 most important 
— i by either dollar value or pound- 


A.S.T.M. Specifications for Pipe and 
Piping Materials. Published by Ameri- 
can Society for Testing Materials, Phila- 
delphia, Pa. 147 pages. Price $1.25. 
A selection of 24 of the 40 A.S.T.M. 
Specifications covering pipe and piping 
materials, particularly materials used in 
high-pressure and high-temperature serv- 
lees. The classification of austenite grain 
Size 11 steels with two grain size charts 
18 also included. 

A. 5. M. E. Mechanical Catalog and 
Directory, 1941 edition. Distributed by 
the \merican Society of Mechanical En- 


IN STOCK...IMMEDIATE SHIPMENT 


Over 40 kinds of alloy steels—both standard S.A.E. analysis, and Principal Products In- 

ial heat treated Ryerson alloys—are included in the wide range clude: Bars, Shapes, 

of Certified Steel ucts carried in Ryerson stock for Immediate Structurals, Plates, 

Shipment. Sheets, Floor Plates, 

A special quality control plan on alloy steels gives the heat treater Alloy and Tool Steels, 

exact data on every bar to guide him in securing better results in Allegheny Stainless, 
less time. Write for complete information. Screw Stock. C. 

If you do not have the blue and grey Ryerson Stock List —the Shafting, Mechanical 
Key to Immediate Steel — we will gladly send a copy. Joseph T. Tubing, Reinforcin 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Detroit, Steel, Welding Rod, 
Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. Nuts, Bolts, Rivets,etc. 
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CARBON FILAMENT LAMPS 


Best For Infra-Red Ray Drying ( 
Nalco Dritherm Lamps are the carbon filament type . . . proved 


for years in therapeutic and industrial practice as prov'dng 
maximum emanation of infra-red ray within the most des’rable 
penetrating band. Insist upon Dritherm Carbon Filament Lamps 
made exclusively by North American Electric Lamp Company, 
St. Louis. 


Write for descriptive literature. 


NORTH AMERICAN ELECTRIC LAMP CO. 
1052 TYLER STREET ST. LOUIS, MO. 


INFRA-RED 
DRITHERM 


@ they allow excéptionally high speeds 
with perfect safety . . . Fletcher safety 
features eliminate 
extra hazard! 


for your money! 
Investigate the exclusive features 


for free bulletins! The full 
FLETCHER WORKS __ “tory of how Fletcher Centrifugals 
Glenwood Ave. and Second ss. production demands 
Philadelphia, Pennsylvanie 
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DRYING e ROASTING e CALCINING 


IMPORTANT DEFENSE FACT: 
The performance record of Nichols 
Herreshoff Multiple Hearth Furnaces 
in processing a wide variety of 
materials over a period of more 
than fifty years is unequalled. 

Their flexibility of design, compact- 
ness, low power consumption and 


NICHOLS 


ENGINEERING & venco RESEARCH CORP. 


60 WALL TOWER 
NEW YORK, NY 


simplicity of operation have re- 
sulted in thousands of furnace in- 
stallations in this country and 
abroad. 

If you have a problem involving 
any of these processes, write for 
Bulletin No. 206 which describes 
the furnaces in detail. 


MONTREAL P Q 


405 LEXINGTON AVENUE 
NEW YORK CITY 


COTTRELL PROCESS OF 
ELECTRICAL PRECIPITATION 


universally recognized as a 
standard method of removing 
DUST, FLY ASH, FUME, MIST & FOG 
from GASES 


28 years of research development and operating experi- 
ence by the affiliated Cottrell Companies throughout 
the world is incorporated in the 


COTTRELL INSTALLATIONS 


offered to meet the requirements of any problem by 


RESEARCH CORPORATION 


59 EAST VAN BUREN STREET 
CHICAGO, ILL. 
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gineers, New York, N. Y. 501 pages. 
Price $3. A profusely illustrated cata- 
log describing machines, equipment and 
materials. Also included are a directory 
which gives a practically complete index 
to all American manufacturers, a listing 
of hundreds of trade names of equip- 
ment and materials to aid the busy 
engineer, and a 16-page insert listing 
A.S.M.E. publications. 


The Recovery of Sulphur Dioxide from 
Dilute Waste Gases by Chemical Re- 
generation of the Absorbent. By 
H. F. Johnstone and A. D. Singh. En- 
gineering Experiment Station Bulletin 
No. 324 published by the University of 
Illinois, Urbana, Ill. 140 pages. De- 
scribes a process for the recovery of 
sulphur dioxide from dilute gases which 
depends on regenerating the absorbing 
solution by treatment with zinc-oxide. 
The absorbed sulphur dioxide is thereby 
converted into insoluble zinc sulphite. 
After removal of the solids, the solvent 
is returned to a scrubber. The zinc sul- 
phite is dried and calcined under moder- 
ate temperature conditions, yielding sul- 
phur dioxide, water vapor and zinc oxide. 


Directory of Association Members. 
Published by Association of Consulting 
Chemists and Chemical Engineers, Inc., 
New York, N. Y. 57 pages. Gratis. A 
series of one-page statements from each 
member, descriptive of his and his organi- 
zation’s qualifications, scope, functions 
and activities. Supplementary sections 
give list of members arranged alphabeti- 
cally, geographically and by types of 
services performed. 

Bibliography of Spectrochemical An- 
alysis. Compiled by D. M. Smith. Pub- 
lished by British Non-Ferrous Metals 
Research Association, Euston St., Lon- 
don. 55 pages. Price 3 shillings. In 
this second edition, the references have 
been brought up to August, 1940, and 
number 510. Short, explanatory notes 
are given with most of the references, 
and an author’s index is provided. The 
groupings of the references in sections 
obviate the necessity for a subject index. 


Power Alcohol, History and Analysis. 
Published by Committee on Motor Fuels, 
American Petroleum Institute, Chicago, 
Ill. 58 pages. A study of a subject of 
long-standing interest to farmers, legis- 
lators and the petroleum industry. “The 
claim that technical advantages of alco- 
hol-gasoline fuels justify their extra cost 
is not supported by the facts.” 


Guide to Library Facilities for Na- 
tional Defense. Edited by Carl L. 
Cannon. 235 pages. Price $1.25. Re- 
sults of a survey conducted by the Joint 
Committee on Library Research Facili- 
ties for National Emergency. Arrange- 
ment of the main text of the survey is 
first by broad subjects with subheadings 
for divisions of the field. Under the 
subject heading the arrangement is by 
regions of the counry, in order to facili- 
tate maximum use of resources easily 
available to widely distributed research 
workers. Following the text is a direc- 
tory of all libraries participating in the 
survey, and a detailed index. The sec- 
tion on chemicals (the longest in the 
book) includes chemical engineering, 
chemical research, chemical warfare, 
chemistry and drugs. 


Chemical Analysis of Aluminum, 2nd 
Edition. Published by Aluminum Re- 
search Laboratory, New Kensington, Pa. 
120 pages. Price 50 cents. Makes avail- 
able to others the methods standardized 
and developed by Aluminum Company 
of America for the analysis of aluminum 
in its own laboratories. This second 
edition includes revisions in the methods 
given in the first edition as well as new 
material. 


Brazil 1939/40. Published by Ministry 
of Foreign Affairs, Rio de Janeiro, 
Brazil. 383 pages. The annual survey 
on economics, social and geographic con- 
ditions in this important South American 
country. Written in English. 


Der Phosphatrostschutz. By O. Mac- 
chia. Published by Verlag Chemie, 
Berlin. 250 pages. Price RM 12. The 
book seems to be a complete and un- 
biased discussion of the phosphate rust- 
proofing processes with full credit given 
to work done in America. There are 
many illustrations and 606 literature 
references. 


Calcium Superphosphate and Com- 
pound Fertilisers. By P. Parrish and 4A. 
Ogilvie. A review of this book appeared 
in Chem. € Met., May 1940. It is now 
available in this country from the Chemi- 
cal Publishing Co., New York, N. Y-. 
Price $14. 
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Black liquor washers for an Alabama 
paper mill. To withstand wear and 
corrosion, the IMPROVED Paper Ma- 
CHINERY Corp., Nashua, N. H., pro- 
duced trunnions and elbows for these 
washers in Ni-Resist. 


NI-RESIST LASTS LONGER 


Service ratio over 
grey cast iron 


Rraft pulp. . 2. « 
Paper stock with traces of 

hydrochloric and chlorine .  8-to-l 
Fepersteck p45... . . BSee! Close-up view of Impco black liquor washer valve 
seat and elbow cast in Ni-Resist. Handling pulp 
mill corrosives, Ni-Resist, the Nickel-copper- 
chromium cast iron, provides service life from 2 
to 9 times longer than unalloyed grey irons. 


Sodium hydroxide 25% 6-to-1 
Sulphate pulping vapor 2-to-1 
Sulphite waste pH 3. . 8-to-1 
White water pH 7.8. 9-to-1 
White water pH6 . 4-to-1 


Flue ee ee 3-to-l “Nickel Cast Iron Data, Sec. 3, No. 8” shows actual service 


records of mechanical properties and corrosion resistance of 

°Ni-Resiet—Rep. U. S. Pat. Of. Ni-Resist. This booklet explains uses of four types of Ni-Resist 
by The International Nickel Company, Inc.—No. 278,180 —Regular, Copper-Free, High Strength and Heat Resisting 
compositions. To obtain your copy, or other information, 
please address: 


THE INTERNATIONAL NICKEL COMPANY, INC. sza'™icast™s 
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Perfect Circle Sifter 


Have you a 


N many industries, the grading of mate- 

rials by particle size is an important 
part of the manufacturing process. There 
is a wide variety of grading and sifting 
equipment on the market which on any 
given job will give widely varying results 
in capacity. uniformity of grading and 
power consumption. 
Newest member of the line is the Perfect 
Circle Sifter, a machine now establishing 
new service records in the 
sifting of more than 200 
kinds of materials. 


Exhaustive comparative 
tests show that this equip- 
ment produces highest ca- 
pacity per square foot of 
screen surface, lowest power cost. 


No one type sifter is best suited to all re- 
quirements. By coming to us you receive 
the benefit of unsurpassed experience and 
a choice of different styles of machines. 
In addition to the Perfect Circle Sifter we 
manufacture reciprocating screens, air sep- 
arators, sectional swing sifters providing 
in single units enormous cloth surfaces, 
and reels, including the 
famous and exclusive 
Little Wonder which will 
handle material that no 
other mechanical _sifter 
can touch. Ask a sales 
engineer to call. No ob- 
ligation. 
Submit your sifting prob- 
lem to our engineers. Be- 
cause we are currently 
producing all types of 
sifting and grading equip- 
ment, we can give you 
an impartial, intelligent 
recommendation. If we 
can save you money, or 
can help you produce a 
better product, you ought 
to know about it. Sprout, 
Sectional Sifters Waldron & Co., Inc., 142 
Sherman Street, Muncy, Pa. 


SPROUT, 
WALDRON 


INC.-MUNCY, PA. 


MANUFACTURING ENGINEERS” 
Since 1866 | 


Scalpers 


MANUFACTURERS’ LATEST PUBLICATIONS YY 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


Air Conditioning. Carrier Corp., Syra- 
cuse, N. Y.—Bulletin AC-140—42-page 
25th Anniversary booklet, commemorat- 
ing the founding of this company and 
tracing the histery of air conditioning. 
Describes early work of Willis H. Car- 
rier, tells about installations made at 
each interval in the period discussed, 
and traces development of the science 
and accomplishments which have been 
possible through its use. 


Alloys. Monsanto Chemical Co., Phos- 
phate Div., St. Louis, Mo.—Phosphorus- 
iron Alloy Bulletin No. 4—20-page tech- 
nical bulletin published by this com- 
pany’s Phosphate Division, dealing with 
the use of phosphorus in iron alloys, con- 
taining two articles disclosing results of 
experimental research, and presenting 
evidence of the value of phosphorus as an 
alloy element in steels for high tem- 
perature and high pressure service. 


Balances, Roller-Smith Co., 1766 West 
Market St., Bethlehem, Pa.—Catalog 
4540—8 pages on this company’s pre- 
cision balances for rapid and accurate 
weighing of small objects of approxi- 
mately the same value, describing vari- 
ous types and accessories, and special 
balances for surface tension, weighing 
bulky materials, ete. 


Blowers. Roots-Connersville Blower 
Corp., Connersville, Ind.—Form R-5341 

6-page leaflet discussing use of posi- 
tive displacement blowers in the manu- 
facture of raw water ice. Shows installa- 
tions, gives data on selection and per- 
formance. 


Brazing Alloys. Handy & Harman, 82 
Fulton St., New York, N. Y.—4-page 
folder on this company’s low-temperature 
brazing alloys, Sil-Fos and Easy-F lo. 
Describes method of use and types of 
application. 


Briquetting Press. Harry W. Dietert 
Co., 9330 Roselawn Ave., Detroit, Mich. 
—Leaflet describing a newly developed 
specimen briquetting press announced 
by this company. Used for compression 
into tablets of powdered and granular 
metallic and non-metallic materials for 
spectro-chemical analysis. 


Cements. Pennsylvania Salt Mfg. Co., 
1000 Widener Bldg., Philadelphia, Pa.— 
Booklet No. 5—8 pages on this com- 
pany’s Asplit and improved Causplit 
synthetic resin cements, describing the 
cements, preparation of the mortar, ap- 
plication and uses. Gives physical prop- 
erties and important points on use. 


Chemicals. American Cyanamid & 
Chemical Corp., 30 Rockefeller Plaza, 
New York, N. Y.—Leaflet 580—20 pages 
on this company's Deceresol wetting 
agents, describing various types, giving 
chemical and physical properties and 
wetting power, and discussing applica- 
tions. 


Chemicals. Atlas Powder Co., Wilm- 
ington, Del.—Publication CD-8—12-page 
book on Arlex, this company’s commer- 
cial sorbitol solution for use in cosmetics 
and shaving creams. Gives properties, 
advantages and medical evidence. Also 
leaflet CD-11, announcing and describing 
this company’s new Arlacel A and B 
for cosmetic preparations, giving prop- 
erties and typical formulations. 

Chemicals. Niacet Chemicals Corp., 
Niagara Falls, N. Y.—36-page general 
catalog on this company’s line of chemi- 
cals, including acetic acid, various ace- 
tates and chemicals derived from acetic 
acid, with detailed information on speci- 
fications, containers, properties, uses 
and other information on all principal 


types. Includes useful information 
tables. 
Coatings. Linings, Ine., 914 South 


Michigan Ave., Chicago, Ill.—20-page 
book on this company’s abrasion-, acid-, 
alkali-, and corrosion-resistant coatings 
for tank linings and the protection of 
wood, concrete and metals. Company 
supplies a series of coatings for specified 
purposes which are said to operate on 
principles different from paints and to 
contain no ingredients used in paints. 
Records of long service under severe con- 
ditions are cited. 
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Combustion Control. A. W. Cash Co., 
Decatur, Ill.—Bulletin 300—12 pages on 
this company’s automatic combustion 
controls for steam plant use, showing 
principles involved, illustrating and de- 
scribing various unit controllers made 
by the company, and describing various 
typical boiler and control hook-ups for 
both coal-, and oil- or gas-fired installa- 
tions. 


Drying Lamps. Westinghouse Lamp 
Division, Bloomfield, N. J.—Booklet A- 
3817—12 pages on this company’s 
radiant-heat drying lamps, describing 
principles of radiant heat drying, show- 
ing typical applications, discussing prin- 
ciples of application in water evapora- 
tion, paint drying and mass heating, and 
describing six sorts of lamps available 
from this company. 


Electrical Equipment. Allis-Chalmers 
Mfg. Co., Milwaukee, Wis.—Bulletin 
B-6137—4-page leaflet giving detailed 
description. of this company’s rocking 
contact voltage regulator for use with 
direct current machines in such applica- 
tions as paper mills, chemical plants and 
electroplating. The regulator is adapted 
to the control of such functions as speed, 
tension and current. 


Electrical Equipment. General Elec- 
tric Co., Schenectady, N. Y.—Publica- 
tions as follows: GEA-9$78B, High-speed 
induction motors for direct connection, 
125 hp. and larger: GEA-2234C, manual 
motor starting switches for fractional 
horsepower motors ; GEA-2599, 24 pages 
on advantages of FH cubicles for isola- 
tion and insulation of electrical equip- 
ment; GEA-3469, new pushbutton sta- 
tions; GEA-3488, 8 pages on mainte- 
nance of de. motors. 


Electrical Equipment. Roller-Smith 
Co., 1766 West Market St., Bethlehem, 
Pa.—Catalogs 3650 and 3940—Respec- 
tively 8 and 4 pages, covering oil circuit 
breakers for outdoor and underground 
use, giving construction information, ap- 
plication and dimension information. 


Equipment. American Brake Shoe & 
Foundry Co., 230 Park Ave., New York, 
N. Y¥.—36-page booklet briefly describ- 
ing the products of this company, its 
several divisions and its various sub- 
sidiaries. Covers alloy castings, heat 
resisting alloys, friction materials, anti- 
frictional materials, forgings, miscell- 
aneous castings, railroad and automo- 
tive service equipment. 

Equipment. Carrier Corp., Syracuse, 
N. Y.—-Catalog AC 139—44 pages en- 
titled ‘20 Years of Centrifugal Refrigera- 
tion,” describing principles of the 
method, details of construction, operat- 
ing characteristics, advantages, per- 
formance, uses, refrigerant characteris- 
tics, specifications. Gives details on 
numerous installations. Also 4-page 
price and data sheet on this company’s 
new propeller-fan-type unit heaters, giv- 
ing description and engineering data. 


Equipment. Farrel-Birmingham Co., 
Ansonia, Conn.—Bulietin 11-R-406—4- 
pages of news on this company’s equip- 
ment, discussing economics of moderniza- 
tion of a rubber plant, and describing a 
new tilted refiner for use in rubber 
reclaiming. 

Equipment. Hassell Engineering Co., 
Colorado Springs, Colo.—Catalog G-4100 
—16 pages, with prices, on new and 
used equipment available from this com- 
pany, covering such types as agitators, 
grinding mills, classifiers, crushers, fil- 
ters, flotation machines, jigs, motors, 
pumps, tables, tanks and thickeners. 


Equipment. International Engineer- 
ing, Inec., Dayton, Ohio—Catalog 71—20 
pages on this company’s blowers and 
fans, covering axial and duct types, 
man-coolers, ventilating fans and acces 
sories; also Catalog 85, 10 pages on ba!! 
and pebble mills with information 0! 
specifications and capacities. 


Flakers. Buffalo Foundry & Machine 
Co., Buffalo, N. Y.—Bulletin 326—1 
pages on this company’s flakers for co: 
ing and flaking chemicals, describins 
construction, suitable cooling media, ty! 
eal details, various types, and typic 
applications. 
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Carbon steel, Monel, chrome iron, pure nickel, chrome 
nickel alloys, stainless-clad, nickel-clad, silicon bronze 
. . . whatever it is, whether it's welded or riveted, get 
a DOWNINGTOWN quotation first! 


Right design. Right materials. Expert craftsmanship. 
Right price. Thorough experience. Rigid supervision. 
These are the basis of every quotation. You get these 
advantages in dealing with DOWNINGTOWN! The 
quality of the job is backed by twenty-one year leader- 
ship and reputation for fine work! 


DOWNINGTOWN is quoli- 

fied and approved by Hart- 

ford for welding unfired 

pressure vessels in accord- 

ance with paragraphs U-69 

and 70 of the A.S.M.E. 
Code. 


DOWNINGTOWN IRON WORKS 
DOWNINGTOWN, PA, 
WELDED and RIVETED PRODUCTS 


DOWNINGTOWN IRON WORKS DOWNINGTOWN, 
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BONDED BUILT-UP ROOF 


Protects PROCTER & GAMBLE 


QUINCY, MASS., PLANT 


Tue Quincy, Mass., plant of Procter & Gamble is 
built in the tidewater area where the destructive 
forces of seaboard weather have full opportunity to 
work on all building materials. To insure depend- 


able protection under these severe conditions, 
Procter & Gamble selected a CAREY Bonded 
Built-Up Roof. 


Every CAREY Roof is engineered to the require- 
ments of the job. With over 60 years’ roofing ex- 
perience, CAREY knows roofs. Capitalize this 
valuable experience — get a CAREY Roof and 
KNOW your building is properly protected. A 
nationwide organization is at your service. Phone 
the nearest CAREY Branch or write Dept. 15. 


INDUSTRIAL BUILDING PRODUCTS OF 
ASPHALT—ASBESTOS—MAGNESIA 


Roofing ... Siding ... Flooring ... Insulations ... Roof Coatings and Cements 
Waterproofing Materials... Expansion Joint... Asbestos Paper and Millboard 


THE PHILIP CAREY COMPANY ~ Lockland, Cincinnati, Ohio 


Dependable Products Since 1873 


UM CANADA: THE PHILIP CAREY COMPANY, LTD. Office ond Factory: LENNOXVILLE, P,Q. 


186 


“4 e FEBRUARY 1941 e CHEMICAL 


Furnaces. Baker & Co., Ine., 113 
Astor St., Newark, N. J.—11-page book- 
let on high temperature furnaces with 
platinum resistors as heating units. Gives 
physical and electrical properties of 
platinum and various of its alloys, de- 
scribes furnace construction, and gives 
information for calculation of resistor 
size. Discusses control, life of resistors 
and other pertinent information. 

Heaters. B. F. Sturtevant Co., Hyde 
Park, Boston, Mass.—Catalog 454—16¢ 
pages on a new down-blast unit heater 
for industrial use, with information on 
construction, installation and numerous 
tables to facilitate selection. 


Instruments. The Brown Instrument 
Co., Philadelphia, Pa.—Catalog 1104—36 
pages on this company’s indicating, re- 
cording and controlling potentiometer 
pyrometers of electric and air-operated 
types, with detailed information on con- 
struction and special features, various 
types, and accessories available. De 
seribes also this company’s Radiamatic 
radiation pyrometer and illustrates typi- 
cal methods of thermocouple installa- 
tion. 


Instruments. Herman H. Sticht Co., 
27 Park Place, New York, N. Y.—Bulle- 
tin 750—4 pages describing this com- 
pany’s new Standco universal type hand 
tachometer of the direct-reading centri- 
fugal type, available in four standard 
range combinations, covering speeds be- 
tween 30 and 48,000 r.p.m. 

Ladders. Aluminum Ladder Co.,, 
Tarentum, Pa.—Catalog 4—42 pages on 
this company’s aluminum ladders, gang- 
ways, stages, scaffolding, conveyors and 
special aluminum equipment for indus- 
trial, commercial and fire-fighting use 
Gives information on strength, dura- 
bility and utility. 


Magnetic Separation. Stearns Mag- 
netic Mfg. Co., Milwaukee, Wis.—Bulle- 
tin 92-C—Describes this company’s line 
of automatic safety-trap spout magnets, 
giving descriptive data, specifications, il- 
lustrations and installation drawings. 

Materials Handling. Cleveland Tram- 
rail Div., The Cleveland Crane & Engi- 
neering Co., Wickliffe, Ohio—Form 
2006-A 4 pages describing this com- 
pany’s new raise-lower cab carrier for 
use on overhead tramrail materials 
handling systems, illustrating how this 
new system is being applied to the 
handling of several types of material, 
with greater safety, speeding of handling, 
and economy of labor. 


Materials Handling. The B. F. Good- 
rich Co., Akron, Ohio—12-page booklet 
on this company’s cord conveyor belts, 
describing advantages of this construc- 
tion, recommended service conditions, 
method of estimating number of plys 
needed under different operating condi- 
tions, and other pertinent points in belt 
conveyor operation. 


Materials Handling. Reading Chain & 
Block Corp., Reading, Pa.—Bulletin 1004 

12 pages on electric hoists, giving con- 
struction details on this company’s prod- 
ucts, showing typical applications, and 
giving specifications and dimension in- 
formation. 

Materials Handling. tobbins Convey- 
ing Belt Co., Passaic, N. J.—Bulletin 112 

4 pages with description and engineer- 
ing data on this company’s Robbins-Oro 
manganese steel apron feeders for heavy- 
duty feeding of minerals and abrasive 
materials. 

Meters. American District Steam Co., 
North Tonawanda, N. Y.—Folder 14 
# pages giving detailed description of 
principles of this company’s recently de- 
veloped orifice type flowmeter for steam, 
water, air and gas. 


Mixing. Hendrick Mfg. Co., Carbon- 
dale, Pa.—20-page book on this com- 
pany’s equipment for mixing of various 
combinations of gases, liquids and solids. 
Describes performance of specific instal- 
lations of this company’s equipment, the 
importance of kettle design and various 
types of mixer made by the company. 
Gives condensed data on shaft design tor 
liquid mixing units. 


Motors. Century Electric Co., St 
Louis, Mo Bulletin BC A120—Four 
pages on this company’s totally inclosed 
fan-cooled, squirrel-cage motors, descri! 
ing construction details and show! 
various methods of mounting. 


Pneumatic Tools. Independen. Pn: 
matic Tool Co., 600 West Jackson Blvc 
Chicago, Tool Catal: 
No. 52—Describes eight new pneumat! 
tools made by this company, includin: 
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right-angle and close-corner drills, right- 
angle nut-setters and screw drivers, bolt 
wrenches, grinders, chipping hammers, 
sanders and saws. 


Power Transmission. D. O. James 
Mfg. Co., 1120 West Monroe St., Chicago, 
ill.—4-page leaflet illustrating and briefly 
describing three classifications of motor- 
ized speed reducers manufactured by this 
company. 


Power Transmission. Link-Belt Co., 
307 North Michigan Ave., Chicago, Ill. 

Folder 1894—4 pages describing this 
company’s 3/16-in.-pitch Silverstreak 
silent chain drive for fractional horse- 
power duty on small machinery. 


Pumps. Goulds Pumps, Ine., Seneca 
Falls, N. Y.—New industrial catalog on 
pumping equipment for power plants and 
industrial process work, containing bulle- 
tins on Various types of pumps, includ- 
ing centrifugal, reciprocating and rotary 
pumps, sump pumps, condensate return 
units and miscellaneous units. 


Refractories. Illinois Clay Products 
Co., Joliet, Il.—2-page leaflet on this 
company’s Therm-O-F lake insulating 
brick made from exfoliated vermiculite ; 
deseribes characteristics, thermal con- 
ductivity, advantages and applications. 

Shaft Seals. Fulton Sylphon Co., 
Knoxville, Tenn.—Engineering Bulletin 
825—20 pages on this company’s shaft 
seals, showing many types designed to 
prevent leakage of gas or liquid around 
rotating shafts, for pressures up to 200 
Ib. and shaft sizes above % in. Gives 
specifications, dimensions, operating 
haracteristics, instructions for ordering 
and other useful information for design- 
ers. 

Sliding Grilles. Cornell [ron Works, 
36th Ave. and 13th St., Long Island City, 
N. Y.—Catalog SG3—S8 pages on this 
company’s sliding grilles for closures of 
doors and other openings, showing typi- 
cal applications, giving specifications and 
showing installation details. 

Speed Control. Reeves Pulley Co., 
Columbus, Ind.—Form G-412——24 pages 
on speeding up of production with vari- 
able speed control, citing 36 specifie ex- 
amples in numerous types of industrial 
plants in which speed control improved 
production rate. Also describes three 
basic types of variable speed equipment 
made by this company. Also Form G- 
107, a 6-page folder compressing the 
maximum of information on variable 
speed drives into a minimum of space. 


Steels. Allegheny Ludlum Steel Corp., 
Pittsburgh, Pa.—Bulletin TC1, Edition 
1—122-page book on this company’s 
special steels, with information on prop- 
erties, uses and fabricators, covering 
such materials as stainless steels, car- 
bon steels, Nitralloy steels, tool steels 
and special products. Gives complete 
information on properties and applica- 
tions. 

Tools. Ampco Metal, Inc., Milwaukee, 
Wis.—8-page folder describing this com- 
pany’s safety tools produced of non- 
sparking Ampco metal and beryllium 
copper, illustrating types of wrenches, 
scrapers, hammers, axes, spatulas and 
knives produced, and discussing ad- 
vantages. 

Valves. The BK. F. Goodrich Co., 
Akron, Chio—Catalog Section 9787—2- 
page booklet on this company’s Vulcea- 
lock rubber-lined valves, giving complete 
directions for installation and care, and 
detailed description of suitable services. 

Water Treatment. Activator Process 
Sales Co., 501 South Merengo Ave., 
Alhambra, Calif.—Bulletin 12—4-page 
folder giving engineering specifications 
on this company’s Activator process for 
feedwater treatment, showing typical 
flowsheets, describing equipment and per- 
formance, and discussing advantages. 
Also three-page supplementary bulletin, 
Ziving case histories of three large indus- 
trial installations. 

Water Treatment. Proportioneers, 
Inc., Providence, R. 1.—Technical Bulle- 
tin 1000. 20—6-page bulletin discussing 
the use of the chloramine process for 
keeping heat exchangers clean, describ- 
ing the process, and equipment available 
fur its application. Shows typical lay- 
out diagrams. 
Welding. Air Reduction, 60 East 42d 
, New York, N. Y.—Form ADG-1081W 
16 pages on the use of are welding in 
building construction, describing advan- 
uges, fundamentals of design for welded 
‘nstruction, construction of a_ typical 
building, and this company’s welding 
machines and electrodes. 
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A POPULAR APPLICATION of the gel formation 


with PQ Silicates includes the hardening of concrete floors. The 
penetration of the silicate film into pores reacts with the Port- 
land cement, forming an insoluble gel. Thus concrete surfaces 
are hardened against wear, acid or oil penetration. How can 
you use this economical, effective chemical reaction? Our long 
experience in adapting silicates to industry is at your disposal. 


PHILADELPHIA QUARTZ CO. 


Established 1831 General Offices and Laboratory: 125 S. Third Street, Philadelphia, Pa. 
Chicago Sales Office: Engineering Bldg. Sold in Canada by National Silicates Ltd., Toronto, Ont. 
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If you are chinking of installing new cost 77-6 
drying process, or of replacing an FORMER DRYER vill 50%/c 
isting, out-dated dryer, we'd like Instolled $80,000 e Dryet ed, 
to ask us one question Can a Annvol lease 1,000 square eet of floor sp 
ville Drye" reduce or drying costs? paid for itself the first 
Drying cost $3.7 and has since saved its owner $148 
Our answer will not be given until yy 
know the facts, but the chances are it de 
| Louis VILLE DRYER imilat economies ma 
will be emphatuc yes!” in one an | 
guch case (“blue-printed” at the Installed your drying operations? irs * 
right), the manufacturer old dryer geo gether possible and Lowe’ 
was qurning out 6 | Drying neers will be glad ro tell 
$0.83 cost. A note from you will 
a cost 4.72 at | 
neers began experims \ working your problem: Ad’ 
sured the manufacturer that a Louts SAVINGS Louisville poe 
ville costing half much as OPERATING pany, rate 
of would not only cut his costs ALONE $14,850 Louisville, Kentucky: 
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NEW RECORDS FORECAST FOR 1941 IN PRODUCTION AND 
CONSUMPTION OF CHEMICALS 


HERE appeared to be but little 
in the rate of manufactur- 
ing activities in January from what 
had been reported for December. In a 
few instances, petroleum refining for 
example, there was a dropping off from 
the December level. Steel mills, tex- 
tiles, and other industries, however, 
moved at an accelerated rate and the 
net change was in favor of higher con- 
sumption of chemicals and other raw 
materials. The preliminary index for 
consumption of chemicals in January 
is 153 which compared with 150.05 for 
December and with 144.85 for January 
last year. 
Last year there were indications in 
February that some of the manufac- 
turing lines were becoming cautious 


Chem. & Met.’s Weighted Index 
for Chemical Consumption 


demand has increased, imports have de- 
clined, and exports have gained to a 
marked degree. Exports of pulp wood 
last year amounted to 481,375 tons 
compared with 139,504 tons in 1939. 

Rayon yarn is finding a much better 
consuming market each year and the 
rise in staple production last year will 
be accentuated this year with new 
facilities coming into operation and 
with its use becoming more diversified. 
While petroleum refining was reduced 
somewhat in January, requirements 
for petroleum products for the year 
are placed at 6 percent over those of 
last year and in some quarters the 
probable increase is estimated as high 
as 10 percent. 

Sales of paint and varnish last year 
were rather disappointing in view of 
the rise in general business. Automo- 
tive production got off to a good start 
with an unusually large number of 


quarter will be largely concentrated in 
a few materials, it will exert consider- 
able influence upon the volume of 
chemical output. 

Reviewing the industries which in- 
fluence the volume of chemical pro- 
duction, leads to the conclusion that 
consuming demand will be larger than 
ever before. It is further apparent 


November cies units turned out in January. Building that demand for certain selections will 
ee Te 30.96 31.80 schedules, in progress and in prospect, be abnormally heavy and it is signifi- 
Pulp and paper..... 20.20 21.00 should work in favor on a wider use cant that the question of priorities has 
tae refining. . bet art! of paint materials in the coming now been extended to the chemical in- i, 
Paint and varnish... 10.37 9.20 months. dustry which infers that defense re- met 
an steel...... a rr When the large powder plants now quirements may limit the amounts y 
ee 9.57 9.86 under construction, begin to operate, a available for some of the ordinary in- ‘< 
Coal products Dewees oa oe new consuming industry of importance dustrial needs. Added to the increase Ps 
Explosives ......... 5.03 4,88 will be added to those now responsible in domestic demands, the problem of “e 
for the ultimate disappearance of supplying a greatly enlarged export 
chemicals and while demand from this market must be met. 
148.18 150.05 
and outputs in the next few months for 
were on a descending scale. The pres- 150 Chemical Consumption 3 
ent situation points to a reversal in 140 Chem. & Met. 12-month I, 
The fertilizer trade is less affected a 
by defense measures than are other 120 T 
lines but with agricultural income ad- 110 NN |! 
vanced, a moderate gain over last year ine 
bring about rather sharp fluctuations Board Index for 
in the month-by-month output of 90 Business Week Inuex of All Production 
id also superphosphate but the annual totals 80 General Business Activity 5 
it: the reflect this in a smaller degree and ey 
‘ed, the same should hold true for the cur- FMAM SS AS ON M A MJ JAS OWN D 
eG, rent season. 1939 1940 é 
of spact Trade opinions have generally held Z 
b that textile mills would be active in Production and Consumption Data for Chemical-Consuming Industries e 
» mon the first half of the year with some un- , a 
r $148 certainty about later months. Now December December Jan.-Dec. Jan.-Dec. ee %, 
there is a tendency to revise earlier Production 1940 1939 1940 1939 for 1940 : : 
opinions upward and where estimates Alcohol, ethyl, 1,000 pr. gal........ 23,762 22,080 263,181 221,629 18.7 ag 
made were heard, the require- Ammonium sulphate, tons......... 64,382 60,636 «717,192 580,274 (23.6 
ments reaching 9,000,000 bales are Benzol, 1,000 gal. 12,528 11,811 132,745 104,913 26.5 
It’s now heard. Silk manufacture exceeded Byproduct coke, 1,000 tons........ 4,890 4,703 53 , 860 42,882 25.6 S 
i? taking 28,425 bales. Woolen mills Glass containers, 1,000 gr.......... 4,208 4,046 54,264 51,227 «5.9 
you wil have a large backlog of orders and all Plate glass, 1,000 sq. ft............ 17,491 18,477 164,371 141,741 15.9 
d 7 in all the textile situation mav be Window glass, 1,000 boxes......... 1,458 1,189 13,678 10,777 27.0 
will si declared promising * Methanol, crude, 1,000 gal......... 484 434 5,294 4,660 13.6 : 
Ad? Steel pls ly Methanol, syn., 3,913 4,184 44 ,968 34,256 31.3 
n. . plants not only pushed outputs Rubber reclaimed, tons............ 19,297 18,009 209 ,601 190, 158 10.2 = 
eo” in January but must continue to do so 
pinery if requirements are to be met and, as Coasunptte 
reason to believe that production 42,498 30,043 407,003 396,313 2.7 
will be of record proportions in the Explosives, 1,000 Ib... .........+.. 33,461 30,580 406 , 671 372,471 9.2 
present year. Pulp mills are con- Paint and varnish, sales, $1,000. ... 28 ,308 26,810 412,516 394, 508 4.6 
ronted with a position where domestic * Per cent of decrease. 
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CLOSURES 


A policeman never knows what dangers may 
be lurking in the shadows of his beat. He 
accepts peril, risks his life, takes chances as 
his duty. 

Dangers lurk, too, in the path of every 
product that is shipped in drums. Dangers 
that may imperil a fine product and a cher- 
ished reputation. Yet no chances need be 
taken. Shipments can be made with safety, 
with confidence, with no risk to a single drop 
—in Tri-Sure-equipped drums. 

Tri-Sure Closures eliminate all the hazards 
a shipment can face—tampering, pilferage, 
substitution, leakage and waste—because the 
Tri-Sure seal cannot be removed unless it is 
deliberately destroyed, the Tri-Sure plug is 
always held tightly in place, the Tri-Sure 
flange assures complete drainage. 

Don’t take chances with your next ship- 
ment. You don’t have to. Ship the sure way 
—the Tri-Sure way—and protect your prod- 
uct, your reputation and your customers. 
Write for information on Tri-Sure Closures. 


AMERICAN FLANGE & MANUFACTURING CO., INC. 
30 Rockefeller Plaza, New York 
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NEW 2nd EDITION 


Discusses present-day methods of: 


ELECTROCHEMICAL ANALYSIS 
ELECTROPLATING AND 
ELECTROFORMING 
ELECTROREFINING 
ELECTROWINNING 
ELECTROLYSIS 
ELECTROTHERMICS 


Industrial 
Electrochemistry 


By C. L. Mantell, Consulting Chemical Engineer, 
New York, Chemical Engineering Series. 656 pages, 


NGINEERS and chemists will find this 

a comprehensive treatment of indus- 
trial electrochemistry emphasizing the tech- 
nological importance of electrochemical 
processes stressing their practical 
aspects. 


Thorough—Authoritative 


Covers theory, types of processes, their applica- 
tions and products, equipment and methods in each, 
and presents much technical and operating data 
gathered in the field and checked by noted 
authorities. 


Up-to-the-minute 


Planned to meet the need for a broad, modern 
treatment of the subject from the engineering 
viewpoint, the book gives considerable attention 
to advanced plant practices, arrangements and 
details of operation. 


CONTENTS 


1. Scope of the Electrochemical Industries 
. Electrical Units and Faraday's Laws 

. Electrolytic Dissociation and Conductance 
Electromotive Force and Energy Relations 
. Electrolysis and Polarization 
Electrochemical Analysis 

Electrolytic Reduction and Oxidation 
Corrosion 

%. Colloid Electrochemistry 

10. Primary Cells 

ll. Secondary Cells 

12. Rectifiers and Lightning Arresters 

13. Metal Deposition and Solution 

14. Electroplating and Electroforming 

15. Electrorefining of Metals 

16. Electrowinning of Metals 

17. Electrolysis of Alkali Halides 

18. Hydrogen and Oxygen 

19. Electrolysis of Fused Salts 

20. Electrothermics in General 

21. Electric Furnaces for Metal Melting 

22. Metallic Electrothermal Products 

23. Calcium Carbide and Cyanamide 

24. Non-metallic Electrothermal Products 
25. Electrical Discharges in Gases 

26. Electronics 

27. Materials of Construction 

28. Power Generation and Economics 
APPENDIX. Electrochemical Equivalents 


10 days’ Free Examination 
MAIL THIS COUPON 


MeGraw-Hill Book Co., 330 W. 42nd St., N. Y. 
Send me Mantell’s Industrial Electrochemistry for 10 
days’ exammation on approval. In 10 days I will send 
$5.50, plus few cents postage, or return book postpaid. 
(We pay postage on orders accompanied by remittance.) 
Name . 


Address 


City and State 


Position 


Company 
(Books sent on approval in U. S. and Canada only.) 
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ACTIVE CALL FOR CONTRACT DELIVERIES RESULTS IN 
LARGE MOVEMENT OF CHEMICALS 


S MOST consumers of heavy chemi- 
A cals are covered ahead on first 
quarter requirements, the greater part 
of recent activity has been connected 
with shipping instructions for contract 
deliveries. The movement in January 
was reported to have been large and 
well above the level for the correspond- 
ing month of last year. In the current 
month there has been no slackening in 
call for deliveries. In February last 
year, there were indications that some 
of the consuming branches were not 
holding the January rate of operation 
and this trend became more in evidence 
in the next few months. This year, no 
slowing up in production schedules has 
been apparent and the trend is expected 
to be upward a little later when new 
plant capacities begin to function, 
While the defense program has been 
important, its influence so far has been 
more in the way of stimulating regular 
industrial operations rather than by 
creating direct demand for chemicals 
in the munitions field. 

In the spot market, there has been 
considerable interest in chemicals but 
most of it is centered in selections 
which are scarce and on which prices 
are a matter of negotiation. This is 
not a new situation as it has existed 
for more than a year. During that 
period, sales of some of the potash 
salts have been made at price levels 
which are reminiscent of the market 
at the time of the first world war. It 
has been impossible to quote any re- 
liable price for such items as caustic 
and chlorate of potash. Tatarie acid 
later came into this classification and 
high prices entered into some trans- 
actions in cobalt oxide. Export prices 
for copper sulphate and sulphate of 
ammonia have been nominal at times 
because of the sold up position of the 
market. The greater part of produc- 
tion of these chemicals, however, has 
been disposed of at contract prices and 
the relatively small amounts which 
passed through the spot market should 
not be regarded as indicative of the 
real sales prices. It is noted that in 
the last week of January, a French 
ship arrived in port having on board 
small supplies of two of the chemicals 
which are scarce, namely red arsenic 
and chlorate of potash. 

With prices for first quarter delivery 
well established, there is little to re- 
port regarding price developments in 
the last month. The undertone is firm 
and any adjustments which may be 
made for later shipments are more 
likely to be up than down although 
many of the important chemicals will 
probably be offered at existing levels. 
On imported chemicals, the freight 
situation is not promising as different 
reports are current relative to the 
probability of increased cargo rates. 

Some of the vegetable oils have not 
held recent price advances but others 
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have advanced and the market for 
animal fats is fairly steady so the 
price trend for the group has con- 
tinued upward. Heavy stocks of lard 
are a threat to price stability and cot- 
tonseed oil is proving rather sensitive 
to changes in values for lard. Linseed 
oil has been moving freely and appears 
to be in a strong position as the sup- 
ply of domestic seed is said to be 
quite small and the official estimate for 
the Argentine crop has reduced the 
total to less than 62,000,000 bu. which 
is a marked drop from earlier esti- 
mates. 

There has been but little change in 
the China wood oil situation over a 
long period and the use of competing 
oils has gained steadily. The fact that 
offerings of perilla oil also have been 
restricted has further complicated the 
market for drying oils. The possibil- 
ity for future perilla supplies may be 
inferred from a report from Manchuria 
which states that the first official esti- 
mate places the 1940 Manchuria _per- 
illa seed crop at 47,000 metric tons, 
but the trade estimates it at about 
45,000 tons. Production in recent 
years has steadily declined, despite the 
5-year program for increased output. 
Production estimates by the Ministry 
of Industry, in metric tons, have been 
as follows: 1935, 181.000 tons; 1936, 
147,000; 1937, 106,000; 1938. 116,000; 
1939, 70,000 tons. In normal years 
practically the entire crop was shipped 
to Dairen, where it was exported in 
the form of seed, or of oil and cake 
produced by Dairen mills. In 1939 
only a minor proportion of the crop 
arrived there, and the disposition of 
the rest totaling between 30.000 and 
50,000 tons is not ascertainable. 

Assuming the 1940 perilla-seed crop 
at 45,000 tons, and the normal propor- 
tion of 40 percent retained for crush- 
ing in Manchuria, this year’s produc- 
tion is estimated at 6,000 metric tons 
of oil and 12.000 tons of cake. Milling 
started in December and the entire 
production will be handled by two 
Dairen oil mills. 


CHEM. & MET. 
Weighted Index of 
CHEMICAL PRICES 


Base = 100 for 1937 


Price changes were infrequent and 
contract deliveries are going forward 
at previously established levels. Tur 
pentine showed a net loss. Spot trad 
ing in a few chemicals which ar 
scarce, is conducted at private terms 
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Sales of paint, varnish, and lacquer 
last year were reported at $412,515,812 
which represented only a moderate 
gain over the total of $394,508,431 as 
reported for the preceding year. Sales 
of lacquer for the year were placed at 
47,969,129 gal. compared with 42,782,- 


431 gal. in 1939, which indicates that: 


lacquers made a relatively much better 
showing. 

Export trade in chemicals and re- 
lated products moved upward in 
December with shipments valued at 
$19,200,000 which exceed those for 
November and also those for December, 
1939. The December movement brought 
the total for the year to approximately 
221,900,000 compared with $162,800,- 
000 for 1939 or a gain of more than 36 
percent for the year. Imports of 
chemicals and related products in De- 
cember were valued at $4,400,000 mak- 
ing a total of $58,300,000 for the year 
or a decrease of more than 26 percent 
for the period. 

Reports regarding domestic produc- 
tion of materials last year are coming 
from the Bureau of Mines. For in- 
stance, the output of bauxite is given 
at 438.000 long tons and was valued 
at $2,573,000 an increase of 17 percent 
in quantity and 19 percent in value as 
compared with the 1939 figures. All 
the increase in production was ac- 
counted for by mines in Arkansas, 


shipments from Alabama and Georgia | 


having again declined. For the first 
time Virginia was listed among the 


producing states. The cadmium con- | 


tent of compounds was estimated at 


785,000 lb. or 16 percent over 1939 | 


totals. 
Prospects for an improvement in 


export trade in rosin with the United | 


Kingdom do not appear bright in 
view of a report that the Board of 
Trade has reduced the turpentine and 
rosin import quotas for the first 
quarter of 1941. Rosin imports under 
the quota for the period will total 
4,800 long tons monthly, of which 4,000 
long tons will be purchased from 
Portugal. The Board of Trade also 
has advised that the turpentine im- 
port quota was fixed in practice begin- 
ning Oct. 1, 1940, at 1,500 tons 
monthly, of which 500 were to come 
from Portugal. The quota which was 
allowed to come from other countries 
has now been reduced to 800 tons 
for the first quarter of 1941. 


CHEM. & MET. 
Weighted Index of Prices for 
OILS & FATS 


Base —100 for 1937 


This month 

Last month 

February, 


The price trend continued upward 
but some important selections, notably 
crude cottonseed oil, fell off from their 
high points. Animal fats showed very 
little net change. 


How Quickly 
Do You Need 
TOWER PACKING RINGS? 


Four Plants—the most extensive manu- 
facturing facilities in the U. $.— enable 
us to make prompt shipments. 


HEXAHELIX" 
seen Rings are of De-Aired (vacuumized) and 


THE MOST COMPLETE LINE electrolyzed clays, vitrified at 2,500° F., 
they are exceptionally strong and tough, 


OF TOWER PACKING RINGS with walls of uniform shape and thickness. 


Offer maximum resistance to solvents, 
alkalies and acids (except hydrofluoric 
acid), including hot oxidizing agents. 


Withstand extreme and sudden thermal 
shocks. Will not chip, spall or crumble. 


Raschig Rings from % O.D. up to 6 inches 
O.D. in both White Porcelain and Chemi- 
cal Stoneware. Standard shapes and 
sizes for every tower job. 


THE U. S. STONEWARE co. 


AKRON (Since 1865) 


“Tested Readership” Means 
Greatest 
Advertising Value 


TESTED READERSHIP, as an attribute of each and 
every McGraw-Hill Publication, gives the advertiser who 
buys space in any of these papers, another logical evalua- 
tion factor in addition to the A.B.C. and N.I.A.A. state- 
ments. It gives you extra assurance that here are media 
with a vitally interested body of readers whose needs and 
interests the editors know and serve specifically. 

It means, too, that if the advertiser will follow the 
editor, and produce informative sales messages tied-in to 
the same needs and problems of the reader, the adver- 
tising will be more widely read, and will be effective in car- 
rying a substantially larger share of the sales burden. 


PUBLICATION 


Chemical & Metallurgical Engineering 
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SAN FRANCISCO 
DENVER 


* 


20 LOS ANGELES 


PLANTS 
BRANCH OFFICES 


* 
@®) warenouses 
O SALES AGENTS 


gyre as never before you need a nearby, 
reliable source of raw materials. To serve our 
customers rapidly and efficiently in times of emer- 
gency, Commercial Solvents has developed a 
nation-wide system of manufacturing and distri- 
bution facilities with warehouses located at key 

ints throughout the country. Three Commercial 
ane plants are located on the seaboard—two 
on the Mississippi River opposite New Orleans and 
another in the San Francisco Bay area at Agnew, 
California. Control of the Commercial Molasses 


ALL THIS, AND QUALITY TOO... 


BOSTON | 


NEW YORK 
NWEWARK 


PHILADELPHIA 
CLEVELAND 
CHICAGO 
PITTSBURGH 0% 
SVDIANAPOLIS BALTINO 


[PEORIA 
BTERRE|®O 
CIVCINNATI 
KAWSAS arr 


LOUISVILLE 


WIVSTON-9 6 


SALEM 
KWVOXVILLE 


ST LOUIS 


HARVEY 
WEW ORLEANS 


WESTHEGO 


Corporation assures a steady and abundant supply 
of the important raw material for these plants. 


Grain is another important raw material in our 
manufacturing processes. Consequently two of 
our plants are located in the heart of the grain 
belt at Peoria, Illinois, and Terre Haute, Indiana, 
where abundant coal and power are also available. 


All of these factories are served by excellent trans- 
portation facilities which guarantee maximum 
speed of delivery to our customers. Put us to the test. 


PLANTS: Terre Haute, Ind. - Peoria, Ill. 


SOLVENTS 
Corporation 


17 EAST 42nd STREET, NEW YORK, N. Y. 


Agnew, Calif. 


* Harvey, la. - Westwego, La. 


Boston (Charlestown), Mass. 
Chicago, Ill. 


Cincinnati, Ohio 


Cleveland, Ohio 


Baltimore, Md. 
Boston, Mass. 
Chicago, IIL. 
Cincinnati, Ohio 


Baltimore, Md. 
Chicago, Il. 
Dallas, Texas 


Cleveland, Ohio 
Dallas, Texas 
Denver, Colo. 


Detroit, Mich. 


Grand Rapids, Mich. 
Houston, 
Kansas City, Mo. 
Los Angeles, Calif. 


Denver, Colo. 
Grand Rapids, Mich. 


Indianapolis, Ind. 
Houston, Texas 


Kansas City, Mo. 
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BRANCH OFFICES: 
Detroit, Mich. 
New York, N.Y. 

WAREHOUSES : 

Newark, N. J. 

New Orleans, La. 

Peoria, Il. 

Philadelphia, Pa. 

SALES AGENTS: 

Knoxville, Tenn. 


Los Angeles, Calif. 
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Philadelphia, Pa. 
Pittsburgh, Pa. 


St. Louis, Mo. 
San Francisco, Calif. 


Pittsburgh, Pa. 
Portland, Oregon 
St. Louis, Mo. 


San Francisco, Calif. 
Seattle, Wash. 

Terre Haute, Ind. 
St. Paul, Minn. Winston-Salem, N. C. 


Louisville, Ky. Seattle, Wash. 
Portland, Oregon Spokane, Wash. 
St. Paul, Minn. Winston Salem. N.C. 
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INDUSTRIAL CHEMICALS 


Current Price | Last Month Last Year 


Acetone, drums, Ib $0. 08 \$0.074-$0.08 |$0.07}-$0.074 
Acid, acetic, 28%, bbl., ewt 2.23 -— 2.48 | 2.23 — 2.48 
Glacial 99%, ¥ ; 8.43 — 8.68 | 8.43 — 8.68 
U.S. P. Reagent 10.25 —10.50 |10.25 -10.50 
106 .00—-111 .00 
Citric, kegs, Ib .20- .23 .23 .20- .23 
Formic, cbys., 
Gallic, tech., bbl., Ib 
Hydrofiuoric 30% drums, lb. 
Lactic, 447%, tech. light, bbL., Ib. 
Muriatic, 18°, tanks, ewt. 
Nitric, 36°, carboys, lb 
Oleum, tanks, wks., ton 
Oxalic, crystals, bbi., 
Phosphoric, tech, ’bys., lb. 
Sulphuric, 60°, tanks, ton. 
54 “40 Current Price | Last Month 
Tartaric, powd. bbl. lb 
ungstic, bbl., 
Methanol, 95%, tanks, gal 
From Pentane, tanks, Ib 97%, tanks, gal 
Alcohol, Butyl, tanks, Ib. 09 .09 .09 Synthetic, tanks, 
Alcohol, Ethyl, 190 p'f., bbl., Nickel salt, double, 
Denatured, i90 proof Orange mineral, esk., 
1 special, vks..| .31 ‘99 orus, red, Ib.. 
ow, cases, lb. . 
Alum, ammonia, 0: ; Potassium bic -hromate, casks, lb. . 
Aluminum pom com. bags, Carbonate, 80-85%, cale. esk., 
Iron free, be., ewt Chlorate, ‘powd., 
Aqua ammonia, 26°, drums, Ib. ‘ ; ‘ Hydroxide(c’ stic dr., Ib. 
Ammonia, anhydrous, cyl., Ib....| Nitrate, bbl., Ib 
tanks, Ib. . Permanganate, drums, Ib 
Ammonium carbonate, powd. Prussiate, yellow, casks, Ib 
tech., casks, !b Sal ammoniac, white, casks, lb... 
te, wks.  §aleods, bbl., owt 
Amylacetate tech., from pentane, alt cake, bulk, ton 
tanks, Ib Soda ash, light, 58%, bags, con- 
Antimony Oxide, bbl., oa 13 nom. tract, cwt 
Red, powd., kegs, Ib 18 caustic, 16%, solid, drums, 
Barium carbonate, bbl., ton .50 152.50 -57, 52.50 —57.! wt 
Nitrate, casks, Ib .08 .08 Bicarbonate, bbl., 
Blanc fixe, dry, bbl., Ib J Bichromate, casks, Ib 
Bleaching powder, f.o.b., wks., Bisulphate, bulk, ton... ...... 
drums, ewt 2. 2. 2. 2. Bisulphite, Ib 
Borax, gran., bags, ton : 3.00 F 51. Chlorate, kegs, | 
Bromine, es., lb .30 Cyanide, cases, dom., Ib. . 
Calcium acetate, bags 90 oa Fiuoride, bbl., 
Arsenate, dr., 06 Hy posulphite, bbl., ewt. 
Carbide drums, Ib .05 Metasilicate, bbl., cwt. 
Chloride, fone. dr., del., ton... Nitrate, bulk, owt 
flake ‘dr. .. 120.2 25. 20.2 5 Nitrate, casks, | 
Phosphate, bbl., | i .07 Phosphate, bags, Ib... 
Carbon bisul phide, 06 05 06 Prussiate, yel. drums, Ib...... 
Tetrachloride drums, Ib .043 Silicate (40° dr.) wks., ewt 
i iqui 75 1.7: Sulphide, fused, 60-62%, dr. Ib. 
0! f Sulphite, crys, bbl., Ib 
Cobalt oxide, cans, lb Sulphur, crude at mine, bulk, ton. 
Copperas, bgs., f.0.b. wks, ton.. J -19. 3 hloride, dr. 
Copper carbonate, bbl., : Dioxide, eyl., 
Sulphate, bbl., ; 5.00 | 4.7 t .75 - 5. Flour, bag, ewt 
Cream of tartar, “pbl., Ib Tin Oxide, bbl., 
Diethylene glycol, dr., Ib _ Crystals, bbl., 
Epsom salt, dom. “tech., bbL., cwt. . 80 Zinc, chloride, gran, bbl., lb 
thy! acetate, drums, 06 Carbonate, bbl., 
rfural, tanks, Ib... .09 .09 ust, b 
Pusel oil, drums, Ib... . oxide, lead Ib.. 
Glaubers, salt, bags, ‘owt 9 i % % lead sulphate, bags i- 
Glycerine, ¢.p., drums, extra, ib. .12}- 3 phate, bbl., ewt. 3.15 - 3.25 


Soy 


AND FA 


Lead arsenate, b. 
Lime, chem., 


Lithophone, ba: 
nesium car 


Cottonseed oil, crude (f.o.b. mill), 
tanks, Ib.. 
Linseed oil, raw car lots, bbl, ‘Ib... 


The accompanying prices refer to round Palm, casks, 
. Peanut oil, n 
lots in the New York market. Where it grote 


is the trade custom to sell f.o.b. works, ro es tank, 


1 
Ib 5 
th (clive foot), 
quotations are given on that basis and | Rom, 
are so designated. Prices are corrected Crude, tanks (fob. ‘factory), 5 


on ‘ 
to Feb. 13 Grease, yellow, loose, Ib ‘Os 
Oleo stearine, ib .06 
Oleo oil, No. 

Red oil, distilled, d.p. bbl., Ib. 


Tallow extra, looee, 
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| Last Year = 
140 - .42 
| .18- .25 
.064-— .07 
.10- .12 
4] .07 — 
3 | .06 
) .184-— .19 
| 115 - .16 
| 1.00 1.05 
‘ 
| 
| 2.30 - 3.00 
| .04 - .05 
) 1.70 — 2.00 
| .07 
) |15.00 ~16.00 
t | .033- .04 
) -14- .15 
) | 2.40 2.50 
) | 2.20 - 3.20 : 
.063- .07 
.093- .10 
-80 - .85 
.03 
.02}- .02$ 
16.00 ~...... 
.03 .04 
07 .07% 
5 .05 .06 
-063—...... 
W hite, basic carbonate, dry Fs ‘te 
| Last Year eo 
\$0.114-$0.12 
Corn oil crude, tanks (f.o.b. mill), 
ea 
f. 
if. 
« | 
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Miscellaneous 


Current Price | Last Month Last Year Curreat Price | Last Month | Last Year 
Alpha- napthol, crude bbl., Ib $0.52 -$0.55 |$0.52- $0.55 |$0.52 -$0.55 Barytes, grd., white, ton... . $22.00-$25.00)$22.00 $25 00 $22.00 $25.00 
Alpha-naphthylamine, bb i, ib 32 32 34) .32- 34 Casein, tech, bbl., Ib... .14 Al .14 .13 - 17 
Aniline oil, drums, extra, Ib 15 16 15 16 15 16 China clay, dom., f.0.b mine, ton. .00 -20.00 | 8.00 -20.00 | 8.00 -20.00 
Aniline, salts, bbl., Ib 22 24 22 24 22 24 Dry colors ’ | 
Benzaldehyde, U.S.P., dr., lb 85 - .95 85 95 95 Carbon gas, black (wks.), Ib...) .028 .30 -028- .30 | .02}- .30 
Bensidine base, bbl., Ib 70 .75 70 - .75| .70 75 Prussian blue, bbl., Ib... ...... 36 37 - .37 - .37 
Bensoic acid, U.S.P., kgs., Ib 56 4 Ultramarine blue, bbl., Ib... .26] .11- .26] .10 6 
Benay! chloride, tech., dr., Ib 23 25 23 25 .23 25 Chrome green, bbl., Ib........ .30 -21j-  .30 21- .27 
Benzol, 90%, tanks, works, gal 14 15 .16 1S Carmine, red, tins, Ib 4.88 8.00 | 46.85 5.0 4.85 5.00 
Beta-napthol, tech., drums, lb .28 .24 .23 .24 .80 75 .80 - 80 
Cresol, U.S.P., dr., lb ; .09) .10 094 .10 09} 10 Vermilion, English, bbl., 3.12 3.20 | 3.12 — 3.20 | 2.70 - 2.90 
Cresylic acid, dr., wks., gal. 5s .60 58 .60 58 .60 Chrome yellow, | .14} 15} . 14} 154 
Diethylaniline, dr., |b... ... .40 45 40 45 .45 Feldspar, No. 1 (f.0.b. N.C.), ton..| 6.50 - 7.50 | 6.50 7.50 | 6.50 - 7.50 
Dinitrophenol, bb!., |b .23 2 23 25 .23- .25 Graphite, Ceylon, lump, bbl.,Ib..| .06 .064 -06— .064> .06 
Dinitrotoluol, lb .16 15) 16; .15- .16 Gum copal Congo, bags, lb... ... |} .08- .30 08 .30 .06- .30 
Dip oil, 15%, dr., gal 23 .25 .23 25 .25 09 - .15 .14 - .14 
Diphenylamine, 25- .27 .25- .27 32 - .36 Damar, cases, Ib.....| .10- .10- .20 .24 
45 - .50 45 55 50- .55 | .18- .60; .18- .60 .18}-— .60 
Naphthalene, flake, bbl., .07 .07} O7 .O7}) .0532- .06 Kieselguhr ( (fob. N.Y. ), ton. . 50.00 —55.00 |50.00 -55.00 [50.00 —55.00 
Nitrobenzene, dr., Os - .09 - .09 .08 .09 Magnesite, calc, ton............ 50.00 — ..-|50.00 -......|50.00 
Para-nitraniline, bbl., lb... ‘ .| 47 49) .40 47 - .49 Pumice stone, lump. Ib... .. .05 .07 | .05- .08 .05 - .07 
Phenol, U.S.P., drums, Imported, casks, lb........... 03 - .04 .03 — .04 
Picric acid, bbl., Ib. ...........- 35 - .40 .40 .35- .40 | 
| 1.70 — 1.80 | 1.70 — 1.80 | 1.55 — 1.60 Turpentine, - 
Resorcinol, tec 75 - .80 .80 75 .80 Shellac, orange, fine, bags, lb..... | -28 - ee 
Salicylic acid, tech., bbl., lb... .. .| 33 - .40 .33- .40 .33 - .40 Bleached, bonedry, bags, lb... . - 35 
Tolidine, bbl. 86 Soapstone (f.0.b. Vt.), bags, ton..|10.00 -12.00 |10.00 -12.00 |10.00 —12.00 
Toluol, drums, Talc. 200 mesh (f.o.b. Vt.), ton...| 8.00 — 8.50 | 8.00 — 8.50 | 8.00 8.50 
Xylol, com, tanks, gal Mc Me 300 mesh (f.o.b. Ga.), ton... ..| 7.50 -10.00 | 7.50 -10.00 | 7.50 -11.00 
225 mesh (f.o.b. N.Y.), ton... .!13.75 .. 113.75 75 
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THE LUDLOW 
has elected 
dent, 

Robert 


treasurer, 
Bischoff has 


GENERAL 


The 


oniTe Co., Passaic, N. J., has 
ranch office in the Comer Bldg., 
Ala., with Dewey A. White in 

St. Louis office has been 


the Shell Bldg. Robert E. Son- 


THE 


at Mineral City 
the Federal Refractories Corp. 


FALK CORP., 


Industrial Notes 


Milwaukee, 
vanced Harold F. Falk to the position of 


general superintendent. 


VALVE Mra. Co., Troy, N. 
Alfred W. Thompson presi- 
and general manager. 
been appointed sales 


Pa., 


AMERICAN C 
has 


HAIN 


& CABLE 
appointed George 
manager for the 


the Wright Mfg. division. 


Puiecrric Co., Schenectady, N. 


J., 


has moved J. J. Curtin from sales pro- beth, N. 
work in the motor division to the 

and cable division at Fort Wayne, it in its 
oO. F. Vea succeeds Mr. Curtin at 


THE 
Akron, 


Ohi 


UNITED 


ferred 


States STONEWARE Co., 


o, bas acquired the business and plant. 


sentative 
M. 


La Bour Co., 


properties of the Federal Clay Product Co. 
and has incorporated it as 


has 


Co., 


THE CoopeR ALLOY FouNnprRy Co., Eliza- 
has bought the property of the 
Breen Iron Works at Hillside 


York, 
B. Kutz sales 
southeastern territory of 


and will use 
manufacturing operations. 


sen as New York sales representative with 


headquarters in Newark. 
TUBE-TuRNS, INc., Louisville, has ap- 
ad- pointed John C. Chaffe district manager 


of the Philadelphia office which has been 
moved to the Broad Street Station Bldg. 


Sarco Co., INnc., 183 Madison Ave., New 


York, will move its offices on March 1 to 
475 Fifth Ave. 
Barapa & PaGe, INc., Kansas City, 


has purchased the business and properties 
of the Russel-Hale Chemical Co., at 
Houston, Tex., and at New Orleans, La 


CHARLES PFIZER & Co., New York, has 

Elkhart, Ind., has trans- purchased property alongside its plant in 

A. Pedersen from sales repre- Brooklyn and will build a laboratory and 

in the New York area to the office _— at a cost of approximately 
A. Rumely sucereds Mr. Peder- $750,0 
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Nomographic 
Charts 


—for Density Correc- 
tions and Physical 


Data on Heary 
Chemicals 


* 


A set of nine charts for 
heavy chemicals such as 
Sulphuric Acid, Oleum, 
Nitric Acid, Hydrochloric 
Acid, Phosphoric Acid, 
Soda Ash Solutions, Po- 
tassium Carbonate Solu- 
tions and Aqua Ammonia, 
together with an article on 
graphical calculation of 
mixed acids, and a trans- 
parent straight edge to use 
as a guide with the charts. 

These charts were pre- 
pared for “Chem. & Met.” 
by Prof. Ernst Berl, Re- 
search Professor 
at Carnegie Institute of 
Technology. Price . . 75¢ 


* 


CHEMICAL & METALLURGICAL 
ENGINEERING 


330 West 42d Street, 
New York, N. Y. 
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MODERN STEAM ENGINES 


The picture shows a Troy-Engberg Steam Engine driving an 
exhauster in an Iowa gas manufacturing plant. It’s typical 
of what is being done on a wide scale throughout the process 
industry. For example, Troy Engines have been recently bought _ 
for driving cookers, gas boosters and exhausters, pumps, com- 
pressors, flakers, and dryers. me, 


Troy Steam Engines reduce processing costs because they 
reduce power costs. They are driving processing equipment 
in hundreds of plants at an average cost of 1/, cent per kw.h. 
They can do this because they have a very low sustained 
steam consumption and because of the great heating or 
processing value of the exhaust. 


Send for our Survey Bulletin which gives full details of the 
great economy available with the Troy Steam Engine. 


TROY ENGINE 


Established 1870 i 
1306 RAILROAD AVE. TROY, PA. é 
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PROPOSED WORK 


Fla., Wewahitchka—St. Joe Paper Co., 
Wewahitchka, plans to construct additional 
plant buildings. Estimated cost will exceed 
$40,000. 


Ind., East Chicago—Sinclair Refining Co., 2540 
West Cermak Rd., Chicago, Ill., will soon 
receive bids for a 1 story, 85x100 ft. and 
1 story, 90x250 ft. oil storage building here. 
Estimated cost $100,000. 


Ind., Noblesville—Schacht Rubber Co., John 
Mason, Mgr., will soon receive bids for a 1 
story, 80x304 ft. factory and warehouse ad- 
dition here. Estimated cost $50,000. 


Mo., Kansas City—W. 8S. Dickey Clay Manu- 
facturing Co., New York Life Bldg., is hav- 
ing plans prepared by Alfred Benberg, 
Archt. 1, New York Life Bldg., for the 
coastruction of a clay products plant here. 
Estimated cost $400,000. 


N. Y., Buffalo—Donner-Hanna Coke Corp.. 
Albany and Mystic Sts., plans to construct 
additions to its coke plant. Estimated cost 
including equipment $2,000,000. 


N. C., Fayetteville—Southern Cotton Oil Co., 
0. L. Stubbs, Mgr., plans to rebuild the 
linter building of its cotton oil plant re 
cently destroyed by fire. Estimated cost 
$40,000. 


Tex., East Bernard—0O. S. Knisely, c/o H. C. 
Cockburn, East Bernard, contemplates the 
construction of a recycling plant here. Esti- 
mated cost $350,000. 


Tex., Tuleta—Anderson Prichard Oil Corp., 
and Mills Bennett Production Co. and as- 
sociates, Beeville and Corpus Christi, Tex., 
plan to construct a recycling plant in the 
D+ a Tuleta oil field. Estimated cost $400, - 


Wyo., Cheyenne—Frontier Refining Co., plans 
to construct a cracking plant here and in- 
stall new machinery. Estimated cost $250,- 
000. 


Ont., Toronto—Seiberling Rubber Co., of 
Canada, Ltd., 99 Patou Rd., is having plans 
prepared by James, Proctor & Redfern, 
Engrs., Excelsior Life Bldg., for the con- 
struction of a 2 story, 100x100 ft. ware- 
house. Bids will soon be received by the 
engineers. Estimated cost $75,000. 


Ont., Windsor—Wall Chemicals Canadian 
Corp., Ltd., ¢/o Liquid Carbonic Corp., 3100 
South Kedzie Ave., Chicago, Ill., plans to 
construct an addition to its plant here. Esti- 
mated cost $50,000. 


Que., Beloeil—Canadian Industries, Ltd., 1135 
Beaver Hall Hill, Montreal, plans to con- 
struct an addition to its powder plant here. 
Estimated cost $40,000. 


Que., Montreal—Wall Chemicals, Ltd., 5725 
St. Denis St., plans to construct a plant 
for the manufacture of oxygen and acetylene 
gases on Hadley St. T. Pringle & Son. Ltd.. 
485 McGill St., Montreal, Engr. Estimated 
cost $75,000. 


SBask., Regina—-Sybouts Sodium Sulphate Co., 
Ltd., plans to construct a plant here. Esti- 
mated cost $40,000. 


———Current Projects———-—. -~———Cumulative 1941———. 


Proposed 


New England.. 
Middle Atlantic. . 
Middle West... . 
West of Mississippi. . 
Far West. 

Canada. . 


Proposed 
Contracts Contracts 


2,145,000 
40,000 
420 ,000 


Total. . $3,910,000 $14,230,000 $10,990,000 


CONTRACTS AWARDED 


Ala., Childersburg—U. 8. War Dept., Wash., 
D. C., has awarded the contract for the 
construction and operation of a smokeless 
powder and bag operating plant here to 
E. I. du Pont de Nemours & Co., Wilming- 
ton, Del. Estimated cost $35,000,000. 


Calif., Permanente—Permanente Corp., San 
Jose, Calif., H. J. Kaiser, Pres., Latham 
Sq. Bldg., Oakland, will construct a 
magnesium reduction plant to have a capac- 
ity of 12,000 tons per year adjacent to its 
cement plant. Work will be done by day 
labor and subcontracts. Estimated cost 
$12,000,000. 


Calif., Sacramento—dZellerbach Paper Co., 534 
Battery St., has awarded the contract for 
additions to its warehouse to C. Vanina & 
Son, 22 M St., Sacramento, at $42,024. 


Conn., Shelton—Mullite Refractories Co., Canal 
St.. has awarded the contract for a plant 
to Smith Construction Co., 101 Water St., 
Derby, Conn. Estimated cost $50,000. 


Tll., Chicago—-Petrolagar Laboratories, 8100 
McCormick Bivd., have awarded the contract 
for a 1 story addition to their pharmaceutical 
plant to J. E. Anderson & Son, 3659 Belle 
Plaine Ave., Chicago. Estimated cost $40,- 
000. 


Ill., Monsanto—ibr. East St. Louis) U. 8. 
War Dept., Wash., D. C., has awarded the 
contract for a plant for the manufacture of 
gas warfare defense chemicals to Monsanto 
Chemical Co., Monsanto. Estimated cost 
$3,352,000. 


Ia., Bettendorf—Quaker Petroleum Co., Bet- 
tendorf, will construct a 7,000,000 gal. 
capacity bulk oil plant complete with tanks, 
piping, ete. Work will be done with local 
labor. Estimated cost including equipment 
$40,000. 


Mass., Westfield—-Stevens Paper Mills, Inc., 
71 Mill St., has awarded the contract for a 
2 story, 52x108 ft. addition to its mili to 
Rn. F. Jones Co., 15 Lewis St., Hartford, 
Conn., at $41,300. 


N. J., New Brunswick—Wallace Laboratories, 
300 Communipaw Ave., Jersey City, N. J.. 
have awarded the contract for a 1 and 2 
story, 150x370 ft. manufacturing plant to 
Matthews Construction Co., 296 Alexander 
Ave., Princeton. Estimated cost $500,000. 


N. J., Parlin—-New Jersey Powder Co., ¢/o 
Hercules Powder Co., 9th and Market Sts., 
Wilmington, Del., has awarded the contract 
for a 1 story, 90x100 ft. barrel house and 
storage building at its plant here to Wigton- 
Abbott Corp., 1225 South Ave., Plainfield. 


N. Y¥., Niagara Falls—Union Carbide Co., 137 
47th St., has awarded the contract for a 
plant to Walter S. Johnson Building Co., 
2532 Hyde Park Blvd. Estimated cost $50,- 
000, 


N. Y., Niagara Falls—U. S. War Dept., 
Wash., D. C., has @warded the contract for 
a plant for the manufacture of gas mask 
charcoal and other chemicals to E. I. du 
Pont de Nemours & Co., Wilmington, Del. 
Estimated cost $5,000,000. 
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N. Y., Tonawanda—Frontier Fuel Oil Corp., 
Ellicott Sq. Bldg., Buffalo, N. Y., has 
awarded the contract for a refinery to Al- 
corn Combustion Co., Schaff Bldg., Phila- 
delphia, Pa. Estimated cost $75,000. 


0., Akron—Goodyear Tire & Rubber Co., 1144 
East Market St., has awarded the contract 
for a 2 story, 100x150 ft. synthetic rubber 
factory to Indiana Engineering & Con- 
struction Co., 109 North Union St., Akron. 
Estimated cost $100,000. 


0., St. Marys—St. Marys Manufacturing Co., 
subsidiary of Goodyear Tire & Rubber Co., 
has awarded the contract for two addi- 
tions to its plant here to Herbert U. Tuttle 
Construction Co., Lima, 0. Estimated cost 
$250,000. 


Pa., Port Allegany—Pittsburgh Corning Corp.. 
Port Allegany, has awarded the contract 
for a plant to H. K. Ferguson Co., Hanna 
Bidg., Cleveland, 0. Estimated cost $50,- 
000. 


Pa., Westline—Union Charcoal Co., D. M 
Hancock, Pres., plans to rebuild its acetic 
acid plant and other buildings. Work will 
be done by separate contracts. Bstimated 
cost $50,000. 


Tex., Houston—Petroleum Rectifying Co., 
Petroleum Bldg., Houston, Tex., has 
awarded the contract for an oil rectifying 
plant and warehouse to Schneider Construc- 
tion Co., 4317 Roseland St., Houston. Bsti- 
mated cost $42,000. 


Tex., Silsbee—Republic Production Co., Sils- 
bee and c/o Republic Refining Co., Texas 
City, has awarded the contract for the 
second unit of its crude oil stabilization 
plant at St. Joes Lake near here to Frick- 
Reid Supply Corp., 108 North Trenton St., 
Tulsa, Okla. Estimated cost $90,000. 


Wash., Seattle—Richfield Oil Corp., 555 South 
Flowers St., Los Angeles, Calif., has 
awarded the contract for warehouse, pump 
house, foamite house, loading racks, etc., 
in connection with marine terminal here 
to Puget Sound Bridge & Dredging Co., 
2929 16th Ave., S. W., Seattle. Estimated 
cost $400,000. 


Wis., Racine—S. ©. Johnson & Son, Inc., 
Racine, have awarded the contract for a 
new ‘‘Glo-Coat”’ factory to Johnson & Hen- 
rickson, Racine. Estimated cost $200,000. 


Ont., London—Yocum Faust Chemical Co., St. 
George St., has awarded the contract for 
rebuilding part of factory destroyed by fire 
to Central Construction Co., 169%4 Dundas 
St. Estimated cost $50,000. 


Ont., Port Hope—Cosmos Chemical Co., Ltd., 
14 Carvan St., has awarded the contract 
for an addition to its plant to B. Benning- 
ton & Son, 21 Ontario St. 


Que., Montreal—Dominion Oxygen Co., Ltd. 
7 Bourgeois St., has awarded the contract 
for an addition to its plant to Foundation 
Co. of Quebec, Ltd., 1538 Sherbrooke St. 
Montreal. 


Que., Outremont—McArthur-Irwin, 1! 
Bates Rd., has awarded the contract for 
an addition to its paint manufacturing plant 
to Corinthian Construction Co., Ltd., 5726 
Sherbrooke St., Montreal. Estimated cost 
$40,000. 
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